












OMA xT 























| ep hte 
me 





UBLISHING = ane REET: 
() N 42 Pine STREET=5 


DEVOTED 70 THE INTERESTS OF ILLUMINATION, HEATING, MECHANICAL, CHEMICAL AND GENERAL SCIENCE. 








VOLUME LXXVII. No. 24.) 
Whole Ne, 1,436. 


NEW YORK, MONDAY, DECEMBER 15, 1902. 


{% PER ANNUM, 
IN ADVANCE. 








A. M. CALLENDER & CO., Proprietors. ©. E. SANDERSON, Manager. 
THOMAS J. CUNNINGHAM and ELBERT P. CALLENDER, Editors. 


ENTERED AT THE POST OFFICE AT NEW YORK, N. Y., 
AS SECOND-CLASS MATTER. 











Published on each Monday of the year, at No. 42 Pine Street, New York. 

Telephone.—2996 John. 

Collections are invariably made directly from this office for subscriptions, 
advertisements, etc. We have agents to solicit the same, but they are not 
authorized to receipt for money. 

Terms of Subscription, Including Postage.—For the United States 
and Canada, $3 perannum. European countries, $5 (£1—25 francs). 

All payments to be made in advance. Single copies, 10 cents. 

Correspondence.—Wishing to make this Jovnnan a gazette of intelligent 
discussion to those of our readers who may wish to gain or give information 
on the subjects to which its columns are devoted, correspondence is solicited 
for publication from all who make the study of those subjects a pleasure or 
a profession. 

The American News Company, Nos. 39 and 41 Chambers street, New 
York, are agents for this Jounnat. Newsdealers will send orders to them. 

Remittances should be made either by post office order, express money order, 
registered letter, or bank draft on New York, payable to the order of A. M. 
Callender & Co. 

Books.—We will forward by express, at publisher’s lowest rates, any book—sci- 
entific or otherwise—to any address in the United States or Canada. We 
would suggest to our patrons that to avoid the risk and expense consequent 
on sending us the money (we do not send books 0.0. D.), that orders for 
books be sent us through the Purchasing Department of the American Ex- 
press Company. 

The Public Lighting Tables of the American Meter Company will be 
found in the page advertisement of that Company. 








CONTENTS. 
An Asterisk (*) denotes an illustrated article. 
Evrrortats— 
Briefly Told..........+.. pechiicaiedeiescudacescociéucessehteiindietibebentaisided 861 


The Newton (Kas.) Meeting of the Kansas Gas, Water and Electric = 
Light Association—Notes. 
On the Use of Gas for Warming Inclosed Space, by Thos. Fletcher, 


WRG lattes eat Scaeis Seis daes tain cd nctinigess ne cocscensdvedaliibeattetepiidestacess 862 
The Economy of Reconstructing Central Stations to iteteen Meth- 
Ode, Wy Birt CO... Macmselll :......50:,cccccccvcccoccsnenessssisenesosepecsoses 863 
Recent Developments in the Economy and Variety of Fuel, by Prof. 
Te Fei We ANN OF atin ndecteicesocccossncoosccvescesicoopssnimph Wahecssseseoceces 864 
Why the People Distrust Gas, Water and Electric Companies, by 
BER hee s GRBs sai coc cec tocsscscnictnscoopecicascnbdpipepencosecctsedssses 865 
The Future of Coal Gas and Allied Illuminants, by Prof. Vivian B. 
Lewes— Cantor Lectures—No. [..... ..csse-ccsee conetcensersenecesessesces 867 
“The Naphthaline Trouble. ............000s0essecsereenseseenseesenen senses conens 870 
*Blast Furnace Gas Engines and Their Work—No. lL.............. ecoues 870 
Items o Iwrerest From Various LOocaLITIES............. eothe scone sceseni esaee- 872 


Mr. H. Russell Goes to San Francisco—Annual Meeting Niagara (N. Y.) 
Light, Heat and Power Company—Improving Business, Buffalo, N. Y — 
Another Opposition Hint, Rochester, N. Y.--Additional Apparatus, 
Toronto, Can.—Hints from Holland, Mich.—Proposed Gas Works for 
Ashton, Ills.—Great Growth of Output, Indianapolis, Ind —The Acme 
Gas Company —Death of Mr. P. F. Duffy—Cheaper Gas for Middletown, 
N. ¥.—Changes at Baraboo, Wis.—The Lowe Family are in for Another 
“Independent” Gas Company—Betterments at Martinsville. Ind.— 
Something from Staten Island, N. Y.—Proposed Gas Works for Ben- 
nington, Vt.—The Boulder (Col.) Works—And Other Items. 


he Market for Gas Securities... sovccccccees S74 





BRIEFLY TOLD. 


———<— 


THE NEwTON (Kas.) MEETING OF THE KANSAS GAS, WATER AND 
ELEcTRIC LIGHT AssocIATION.—It may seem a trifle late in the day to 
make mention of the success of the fifth annual meeting of the Kansas 
Gas, Water and Electric Light Association, which was held in Newton, 
the 11th ult. However, the fault is not ours, for the report of the ses- 
sions, for which we are indebted to the Secretary, Mr. S. W. Sterrett, 
only came to hand last Monday. The meeting was well attended, and 
the proceedings were competently directed by the President, Mr. W. G. 
Seabury, of Pittsburg, Kas., whose address was well received. Several 
new members were elected, and the reports of the Seeretary and Treas- 
urer showed that the Association was prospering in all ways. The 
officers elected were: 


President—Jesse Shaw, Topeka, Kas. 

First Vice-President—W .T. Soden, Emporia, Kas. 

Second Vice-President—C. R. Maunsell, Topeka, Kas. 

Third Vice-President—J. D. Nicholson, Newton, Kas. 

Secretary and Treasurer—S. W. Sterrett, Kansas City, Kas. 
Executive Committee—R. C. Johnston, Lee Riley and J. C. Nicholson. 


It was decided to hold the next annual meeting at Topeka, Kas., the 
20th of October. It was arranged that a pin emblem of membership 
should be designed, and it was also proposed that the wisdom of the 
plan of mutual insurance amongst the members, on account of the 
high rates charged by the insurance companies, be investigated. The 
investigation was put in the custody of Mr. C. R. Maunsell. The papers 
read (several of which will be found in the current issue of the JouRNAL) 
occupied fully the time that could be spared for their discussion, which 
im some instances was all too short. When the regular list was finished 
the members visited the plants.of the local Gas and Electric Company. 
and the shops of the Santa Fe Railway Company. In the evening the 
members assembled in the auditorium of the Young Men’s Christian 
Association and there listened to a lecture, by Prof. Lucien I. Blake, of 
the University of Kansas, on ‘‘Some Recent Discoveries in Elec- 
tricity.” It is very much to be regretted that the lecture was not re- 
ported, for it was in the Professor’s very best vein, and truly deserved 
the special vote of thanks that was passed to him for it. The same may 
be said of the vote passed to the Messrs. Nieholson, of the local Gas and 
Electric Company, for their hearty and successful] entertainment of the 
Association on social account. The meetimg was in every sense a suc- 
cess, and it was throughout marked with binding evidences of the 
fraternity that goes with lighting men in their at least annual inter- 
changes of thought respecting progress made in the state of trade.—A. 





Co 


NoTEs.— 

THE death of Levi Stevens occurred at New Castle, Pa., the morning 
of the 4th inst. Deceased, who was in his 79th year, gained some 
notoriety in the gas business through his exploitation of a water gas 
process devised by himself, and commercially known under the name 
of its inventor. The process was installed in the State prison gas works 
at Trenton N.J., where it met with a fair. measure of success, being 
under his direct supervision as Superintendent for a term of years, in 
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Traction Company made the State authorities a rate for gas that put 
their ‘‘ home” plant out of commission. The funeral services were 
held in the home of his son, Levi Stevens, Jr., Trenton, the morning of 
the 6th inst. 


‘‘F. J. 8.,” incLoses the following, from Merced, Cal.: ‘‘ The City 
Trustees of Merced have passed preliminary ordiyances relating to the 
establishment of water and light plants to be operated on municipal ac- 
count, which action was based on a petition signed by well over 200 
residents. The three Trustees who were elected last April are in favor 
of municipal ownership of about everthing that can be owned here; in 
fact, it was upon that issue that they-were elected. Nor can it be de- 
nied that the issue finds favor with many of our residents of the tax 
paying class. Why this feeling should exist is a puzzle to me, for our 
city is supplied with water, gas and electric lights by a corporation 
whose plants are complete, and whose service in general is of the most 
excellent sort. In fact I have no hesitancy in saying that it would be 
difficult to improve on the service; cheap, effective and sustained it 
undoubtedly is. So one is ata loss to find reason for the underlying 
spirit that prevails for a change from private to public ownership, un- 
less it be that those who are not conversant with the operation of such 
undertakings are of the belief that their management thereof would ex- 
ceed in results the management of those qualified by experience to direct 
them. This feeling is spreading rapidly in our State, and it would look 
the part of wisdom for those interested in lighting plants to urge the 
formation of a State commission that, as has been amply shown in the 
Massachusetts illustration, would shield the interest of the company 
and consumer alike.” 


THE Otsego Light, Heat and Power Company, of Oneonta, N. Y.. to 
manufacture, distribute and sell gas and electricity in Oneonta, Laurens, 
Cooperstown, Richfield Springs, Mohawk and Herkimer, and the towns 
of Hartwick, Otsego, Milford, Exeter, Warren and German Flats, all in 
Otsego and Herkimer counties, N. Y., has been incorporated by Messrs. 
Edward C. White and H. T. Jennings, of Mount Vernon, N. Y., and 
Chas. D. Peck, of New York city. The purposes of the corporation, 
which are just now of the mysterious sort, will likely be found in its 
desire to merge certain electric lighting interests operated at present on 
independent lines in some of the places named. 


AN odd suit is reported as begun in Indianapolis, Ind., by the United 
States Casualty Company against the Indianapolis Gas Company for 
$20,000. Complainant alleges that such sum is due on a policy of in- 
‘surance, under which it entered into a contract with the Gas Company, 
whereby it agreed, on the payment of an annual premium of $5,000, to 
insure the Company against common law and statutory liabilities be- 
cause of accidents to employees. This was to be the amount of the 
premium as long as the pay roll of the Gas Company did not exceed 
$100,000 a year, an increase or decrease to affect the premium pro rata. 
The Company alleges that since the date of the insurance in 1898 the pay 
roll of the Gas Company has been almost $200,000. It is suing for an 
amount equal to an additional premium of $5,000 for each year of the 
insurance. 


THE proprietors of the Minneapolis (Minn.) Gas Light Company have 
purchased a plot of land in the block lying between Chestnut and Lin- 
den, Aldrich and Lyndale avenues, whereon it is proposed to construct 
a large storage holder. 


A CORRESPONDENT in Denver, Col., forwards the following under date 
of the 8th inst.: ‘‘ The time for the deposit of the stock and bonds of the 
Denver Gas and Electric Company, under the plan of reorganization 
outlined at the time the Company went into the hands of a receiver, 
which was noted in the JOURNAL, has been extended to the 15th inst., at 
which time it is presumed the plan of reorganization will be perfected. 
According to reports recently received from New York about two-thirds 
of the stock and bonds have been deposited under the agreement with 
the reorganization committee. This fact assures the committee authority 
to proceed with its plans. Deposits of securities of the Company may be 
accepted by the committee after December 15, at their discretion. ‘The 
Trust Company of America, of New York, the Michigan Trust Com- 


pany, of Grand Rapids, and the Ohio Trust Company, of Columbus, are 
the depositories.” 


THE South Jersey Gas, Electric and Traction Company has purchased 
the plant and franchises of the Bristol (Pa.) Electric Company. 


THE story that American capital, linked with the francs of some French- 
men, is about to control the gas supply of Paris, France, is again in 
evidence. It may be taken for granted, however, that such supply will 

always be controlled by French capital. 





On the Use of Gas for Warming Inclosed Space 


——— > 


By THomas FLETCHER, F.C.S., Warrington, England. 


I have been asked to reply to an article' in the AMERICAN GAs Liin7 
JOURNAL, by Dr. W. H. Birchmore, on the above subject. It woul: }e 
a waste of time and space to traverse and disprove the whole of his 


curious statements and ‘‘assumed” figures; the correction of some of 


the simple and most glaring errors will be sufficient. It must, of course. 
be borne in mind that the system of heating used in this country js 
totally different to that in America, and that the close, dry heat ani ab- 
sence of ventilation there would not be accepted here; and the criticism 
refers, in its fullest sense, only to the English methods, although as re- 
gards actual facts and practice in America Dr. Birchmore’s errors are 
too glaring to be allowed to pass. 

The figures given as a case in practice refer to a room 16 by 12 by 8 
feet, 1,536 cubic feet air capacity. According to the English hospital 
standard 500 cubic feet space is required for each adult; the room would, 
therefore, be large enough to be permanently occupied by 3 persons. 
The smallest space allowed in English common lodging houses is 240 
cubic feet for each, and at this rate the room would accommodate say 
seven persons for sleeping only, to be thoroughly ventilated during the 
day. The smallest amount of fresh air considered necessary for respira- 
tion in English and Continental hospital practice is 500 cubic feet per 
hour for each adult—7. e., 1,500 cubic feet for the three persons; yet Dr. 
Birchmore ‘‘ assumes” that 100 cubic feet only will be required. Why 
he assumes that the recognized healthy standard is 15 times too large he 
does not state. With a ventilation of 212 cubic feet per hour per head, 
M. Peclet found a slight odor in a public school of 180 children of the 
age of 7 or 8 years. (See Box ‘‘On Heat,” page 243). For cleanly and 
healthy persons the accepted minimum is 250 cubic feet, for respiration, 
etc., and 60 cubic feet for lighting. These are the quantities proved to 
be necessary by the greatest authorities as standards; the fact that Dr. 
Birchmore ‘‘ assumes” they are all wrong does not carry much weight, 
and as his figures are based on this standard, evolved from his imagina- 
tion, they are of little use. 

With regard to heating the air of the room, it may be accepted that | 
cubic foot will heat 825 cubic feet of air 42.5° as stated. This, of course, 
varies greatly with the composition and heating power of the gas, 
which, in the United Kingdom, will vary 30 per cent, more; but that 
this air when warmed will retain its heat is a state of things existing in 
Dr. Birchmore’s imagination only. The loss of heat by walls and 
windows has never, in any experiments I have made, or in the reports 
of any trustworthy authorities, been less than 75 per cent., and varies 
from this to 874 per cent., independently of ventilation. The most 
charming point of all is that he ‘‘ assumes” a renewal of 125 cubic feet 
per hour in a room 1,536 cubic feet capacity; 7. e., less than once every 
12 hours! Now as all the greatest authorities state that 500 cubic feet 
of fresh air per hour will be necessary for each healthy adult, and that 
the air in the room, if it is to be kept sweet, must be entirely renewed 
at least three times each hour, and more frequently if possible in case 
of sickness, it becomes rather interesting to know the result of the pro- 
posed reduction. It would probably be difficult to match, even in the 
foulest and filthiest underground Chinese dens; certainly the most 
crowded and dirtiest English common lodginghouse would be a paradise 
compared to it. 

I will leave out the question of the comfort and consequent urgent 
demand in this country for radiant heat in preference to warmed air, 
flueless stoves, and other sources of convected heat, which, although 
very much cheaper than radiant heat, is greatly disliked in tlis 
country. It is possible under the best conditions to reduce the loss of 
heat by a flue to 28 per cent., but such economy as this will be very 
rare, and it may be taken, in average English and Continental prac- 
tice, that the flue loss where radiant heat is obtained in any large pro- 
portion will be quite 50 per cent. Taking this, the ‘‘ assumed” !')() 
cubic feet for ventilation being at least 15 times as great, and the actual 
loss by walls and windows being at least 75 per cent. of the whole, !r. 
Birchmore’s ‘‘ assumed ” figures require a little correction. It would :p- 
pear that he has actually obtained the results stated in practice, and t!.at 
by some wonderful method he has done away with loss of heat throu: 
walls, etc., opening doors and the many other ways in which heat ¢.s- 
appears, and this opens up a new vista, and a source of heat hithe:‘o 
neglected which should render all fires and stoves unnecessary. It 1s 
been found that 284 units of heat are generated per head per hour, a 4 
this heat must. be dissipated to keep the body in health. It wo: \d 
oceupy too great a space to go through the calculations and trace | \ 
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authorities, but those interested will be able to do so by reference to 
‘Box on Heat,” page 243. As the average heating power of our local 
gas is given as 720 units per cubic foot, it will only be necessary for 
three persons to remain in the room to make it too hot for comfort, 
which being the case, as proved (?) by Dr. Birchmore, no other heating 
apparatus will be required, and his wonderful stove, which will prob- 
ably! be brought out with a great flourish and offered for sale, is proved 
by his own figures to be totally unnecessary, every person being his 
own stove and warming apparatus, with a decided margin of power to 
spare. All this great discoverer needs now is to invent a method of 
utilizing this spare heat for lighting, and we should then be both 
warmed and lighted by our own natural forces. Evidently the resources 
of nature are limitless, and the dreams of the most sanguine fade 
into insignificance before this, the greatest discovery the world has 
known. If he will perfect this I shall only be too pleased to negotiate 
with him for the English patent rights. 








The Economy of Reconstructing Central Stations to 
Modern Methods. 
BAS) ae 
(A paper read by Mr. C. R. MaunsE.1, of Topeka, Kas., at the last 
meeting of the Kansas Gas, Water and Electric Light Association. ] 

The majority of central stations in Kansas, and in other States as well 
have not paid the returns on the investments that were expected, and in 
a great many cases the reason has been that the machinery installed was 
not suited to the conditions of operation, and the lack of knowledge of 
the proper business methods. 

The usual scheme has’ been about this: The promoter of the plant first 
gets the idea that an electric light plant would pay well in his town: he 
talks the matter over with his associates, and they all agree it would: 
not one of them, however, knows anything about the business. 

The next move is to find out what the cost would be, and some supply 
house or manufacturer is asked to pay them a visit. The best salesman 
is sent; he knows very little about the operation of a plant, but can sell 
goods. His first effort is to find who knows what is wanted and who is 
to buy the equipment. When this is ascertained, he generally finds 
they want information more than anything else, and, being a good sales- 
man, he gives them all he has; in other words, he lays out the plant. 
except the boilers and engines, as everyone connected with the scheme 
knows just what is here required. In this part the most expert advice is 
necessary, as right here lies the success or failure in the lighting or power 
business. 

Having made a good guess at the start of a plant, let us see the results 
The conditions are as follows, taking one small plant for an example: 

The town has 5,000 to 7,000 population, and the city fathers have 
agreed to take 15 or 20 arc lamps at a rate paid by some other town, with 
water power to operate the machinery or other great difference Ne the 
cost of fuel. 

The number of incandescent lights for commercial use have been de- 
cided as 1,000, all within an area of 2,500 feet from the site of the 
station; the residence supply has not been taken into account, as the 
salesman said this could be taken care of after the plant was started 
No power load was considered as being a possible source of reven ue, 
therefore the plant would only be in operation from 6 to 12 hours at the 
most. Anyone wanting a day service had to do without it. _ 

We are now ready to build; the site is bought, a building is planned 
and built, and we are ready for the machinery. The mechanical man 
of the scheme selects one boiler of 100 horse power capacity, one pump 
for feed water, and, maybe, a heater. The engine is his next care. He 
knows nothing of steam as measured in pounds, so any old engine that 
is well recommended by the salesman will do. 

It may be that coal costs $1.50 to$4 per ton, but the engine is the same 
in either case, for it must be a cheapengine, as capital is limited. The 
electrical salesman has found this out also, so he sells an alternating 
generator of high speed and an arc machine of as many lights capacity 
as he can get money for; no wattmeters are wanted, so the consumers 
can ' have all the light they can get while the plant runs. 
lhe consumers have agreed to wire for the incandescent lights, so that 
ense is Out of the way; but are lamps may be wanted in stores, as 
©. -ry are machine is sold with the full number of lamps included the 
’\)ense for wiring will be a small cost. . 
short, the plant is completed and in operation; the engine man 
«ler man and electrical man have their money and are gone. The 
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mechanical man is left in charge; the plant apparently runs all right, 
and all are pleased with the new enterprise except the man with his 
money invested. He is anxious to know the results the first year, which 
soon passes, and he is called on for about 50 per cent. more than he 
wanted to put in the plant, but he must go on or lose all, so. he puts up 
or gets his friends to. But all this happened 10 years or so ago and is 
forgiven, as there was no one who knew much about the business at 
that time. 

Since these plants were installed we have all learned a few things 
not to do, and only the few have learned what to do to make plants a 
success; even the manufacturer employs an engineer to lay out plants 
complete, to his advantage and sometimes to the purchaser's. 

What would you do if you had a lawsuit or a caseof sickness? Would 
you ask a few questions of your lawyer or doctor friends, and then 
plead your own case in court or prescribe for the patient? If so, Lord 
help the sick one! Why should most men think they are competent to 
lay out an electric light plant when they know as little about the pro- 
fession as they do of the other cases cited? Why not pay someone for 
the knowledge that he has at your disposal; it will save you his charge 
for services many times over. 

In the plant cited above his first care would be the site for the station, 
then the electric machinery, which would serve all classes of service 
from one set of generators. Next, can steam heating be made to pay? 
This brings up the power supply, which means 24 hours’ service to all, 
with increase of revenue from lighting customers, to say nothing of 
winds and fan business. 

He has decided heating can be made a success, and his boilers and 
engine must be selected for this service. Three new 75-horse power 
boilers, suited for the water to be obtained and set from what experience 
has proven #s the only proper way (in good brickwork on a foundation 
supplied with good draft); a pump with an injector for emergencies, 
wit feed water heated to the boiling point. . 

The coal cost is $4 per ton, so the engine that is guaranteed to operate 
on the least pounds of steam per horse power hour is purchased; in this 
case, two 75-horse power Corliss. As back pressure is carried in winter, 
the horse power is rather high, but one engine will do the load in sum- 
mer and mild weather, leaving you a reserve engine, which is a guar- 
antee to the consumer that you mean to take care of him at all times, 
and he relies on you and gives you his power and heating business also, 
which enables you to make the necessary investments for such a plant, 
which is a credit to the town. 

The next step is the generating machines, two 60-kw. direct current 
at 250 volts is the selection, belted direct, and each with a wattmeter to 
give the amount of current made, so you will know how to sell it at 
different times of the day and night, by meter only, except to the city 
street lights, which are controlled from the switchboards in the station. 
The consumer will buy his are lamps and pay for the wiring, if he can 
get current at living rates, should you put the proposition to him in the 
right way; the engineer will tell you how to do this. 

All this seems to be getting away from the caption of this paper, but 
I hope the comparisons made will suggest some changes in plants that 
are now in operation, feeling quite sure that a change from the first 
plant outlined to the last one would convince anyone of the economy in 
operation and the possible revenue to be obtained, in towns of 5,000 to 
7,000 population, when it is considered that the last plant is earning a 
revenue every hour of the day and night, therefore, much more useful 
to the owners and public. 

Taking an estimate of cost for each plant with the revenues and ex- 
penses, the following figures are given. Juggle them for yourselves: 





Plant No. 1. 
| ET Cee Cima are envy n TT $15,000 
Revenue, per AMNUM...... 6-06. - eee eee e ener eerees 6,000 
EXpemses ....--000ececececererseceeeeeeeeerers sees 4,800 
Be Sawa eden eo aaenee Ne REE enaks As $1,200 
8 per cent. net on investment. 
Plant No. 2. 
Cost......% Me PoP ee errr thie $28,000 
Revenue from lighting.......---+-++++-ssesereeeees 9,000 
Revenue from power, fans and day lighting......... 3,500 
Revenue from steam heating.....-.----++++++eeees 5,000 
$17,500 
EXpenses ......-0seeeeeceeeeececeseeteneecereceees 11,000 
Neb... ccc ccccccccccccccctcce ssccees Obes dexeeet $6, 500 





23 per cent. net on investment, 
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Recent Developments in the Economy and Variety of 
Fuel. 
cassia 
[A paper prepared by Pror. E. H. S. Baruery for the last meeting of the 
Kansas Gas, Water and Electric Light Association.] 

The recent anthracite coal strike has led to valuable investigations in 
the direction of greater economy of fuel. This economy has been, first, 
by producing greater saving in combustion; second, by substitution of 
other fuels. Fuels in general are valuable as they contain large quan- 
tities of carbon or of hydrocarbons. Carbon itself will give off 8,080 
heat units per pound of fuel, while hydrogen givés off for the same 
quantity, 34,462 heat units. The value of the fuel, however, depends 
upon a great many conditions besides the quantity of carbon and hydro- 
gen that the fuel contains. The simpler fuels, such as wood, peat 
(which contains much water) and charcoal, have been used from the 
earliest time. In later times more concentrated fuels, such as different 


varieties of coal, and later petroleum and natural gas, have been 
utilized as fuels. 


Comparisons of Coals. 
2.77 
11.10 
10.34 
7.28 
2.20 8.96 
3.45 49.96 
Composition of Kansas Coals.— Average. 
36.77 52.45 
41.76 47.55 
39.21 47.41 
’ 89.42 46.89 
41.59 40.86 10.76 
44.40 37.68 10.37 

The composition of coals, as shown by the tables, varies considerably, 
and we have all grades, from the anthracite, coal, often giving only 3 
per cent. of volatile matter, to the bituminous coal, yielding 50 per 
cent. of volatile matter. The relative composition of the different kinds 
of coal will be noticed in the table, and also the composition of the 
various kinds in the Kansas coal. It will be seen that the volatile mat- 
ter in the Kansas coals increases as we go from the southeastern portion 
of the State toward the northwestern. The fixed carbon, on the other 
hand, decreases in the same proportion. The variety of fuel to be used 
in a certain case depends much upon circumstances. The question is 
whether we wish to have a long flame distributed over a larger sur- 
face, or concentrajed heat at one point. 

The economy of fuel ‘has been a subject of study and investigation 
for many years. As long ago as 1797, Count Rumford, the ingenious 
Yankee, who found favor in the sight of the King of Bavaria, wrote in 
one of his books: ‘‘I never view from a distance as I come into town 
this black cloud which hangs over London without wishing to com- 
pute the immense number of chaldrons of coal of which it is composed ; 
for could this be ascertained I am persuaded that so striking a fact 
would awaken the curiosity and excite the astonishment of al] ranks of 
the inhabitants and perhaps turn their minds to an object of economy 
_ to which they have hitherto paid but little attention.” 

We know that, with ordinary boilers and engines, there is a loss of 
from 80 to 90 per cent. of the heating value of the fuel, and that a very 
large portion of this loss is due to the gases that are carried off in the 
stack. One of the improvements, then, that has been found to lead to 
greateconomy in the last few years, is the utilization of the waste heat 
of a furnace in the stack, by passing the gases over pipes through which 
the feed water is delivered to the boiler. In the arrangement of these 
pipes it is of the utmost importance that they should be placed in the 
right position relative to the furnace, that they should not be so abun- 
dant or so close together as to interfere with the draft, that there should 
be no permanent deposit of carbon upon the pipes. This deposit would 
interfere with the heating of the water and would greatly check the: 
draft of the furnace. To avoid this some manufacturers have intro- 
duced a mechanical arrangement for scraping the pipes free from soot. 
If forced draft is used, it is important to consider whether we can affoid 
to use more power for furnishing a sufficient quantity of air to the fur- 
nace, 

In the burning of oil, which will be discussed later, and in the burn- 
ing of natural gas, a great deal of thought has been experided upon the 
method for producing complete combustion. The laws of many of our 
cities require: practically smokeless combustion in the chimneys from 
large manufactories, This has done much to help along the matter of 
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complete combustion of the fuel, and so in asense it has tended to. 
ward economy of fuel. Very much has been done also to adaj the 
furnace, the grate bars, the ash pit, and the flues to the particular 
variety of coal which it is proposed to use. 

The second result brought about by the striving for economy in /uels 
is a development of a great variety of new fuels or of fuels from new 
localities. 

The anthracite fields of the United States, it is said, will not last more 
than about 75 years. We have also in this country a small deposit in 
North Carolina and in New Mexico. There is a sort of an anthracite 
in the southern part of Wales. In Prussia is a semi-anthracite, iy 
Silesia and in Southern Russia also, but the largest field of anthracite 
that we have to draw from in the future is in China. As far as this 
country is concerned then, if we take a broad view of the subject, 
something must soon be done to limit the production of anthracite, or 
this fuel will be out of the market. The recent strike has stimulated 
development in some of the Western fields, particularly in New Mexico 
and Colorado. There is no doubt about the desirability of anthracite as 
a fuel for many purposes, and there is quite a variety even in Pennsy]- 
vania anthracites. We have, first, the hard Lehigh coal, which con. 
tains only about 1 per cent. of volatile: matter; then the Lackawanna 
and Lykens Valley coals, which are so desirable for domestic use, and 
contain 5 or 6 per cent, of volatile and combustible matter; and finally 
the still softer coals known as the Bernice coals of Sullivan county, 
which contain as much as 10 per cent. of volatile and combustible mat. 
ter. As we increase the quantity of combustible and volatile matter, 
we come to another class of coals known as semi-anthracites, of which 
the Arkansas coals are a type, 

At the outset it should be said that it is always a grave question 
whether cheap coals are economical. Suppose we have a difference even 
of $2 per ton in the cost of coal. This may be more than balanced by 
various items, such as the_increased cost of labor to handle larger 
quantities of the poor fuel; greater cost of moving the ashes; increased 
action on the grate bars from an impure fuel containing large quantities 
of sulphur; stoppage of the flues by dirt and soot from the low grade of 
coal, and, if the méchanical stocker is used, more power will be re- 
quired to handle larger quantities of fuel and there will be a greater 
liability of derangement of the machinery. 

The soft coals of this country will, of course, last for a long time, but 
there are many situations in which soft coal is not convenient as a fuel. 
It may be interesting to notice that, according to a recent author, the 
heating value of anthracite varies from 14,600 to 14,800 British therma! 
units per pound; that of semi-anthracite from 14,700 to 15,500; that of 
Western bituminous from 13,500 to 14,800. 

It is interesting to notice the great variety of substitutes for coal that 
are suggested. One man comes forward with some porous substance 
saturated with kerosene oil and?claims a perfect fuel, another has in- 
vented a new burner that will utilize ordinary kerosene as fuel in a 
furnance, first volatilizing it as is the custom in the use of gasoline. 

The manufacture of briquettes from coal slack has been seriously 
suggested. It is a fact that this has become an important industry iu 
Germany. The screenings of coal are mixed with a mineral pitch 
which is also combustible and only costs 50 cents per ton, and the blocks 
are compressed by hydraulic power. In 1901 the total output of 
briquettes in Germany was 1,643,416 tons. 

The recent discovery of large quantities of petroleum in Texas an( 
elsewhere has led to a very full investigation upon its value as fuel. 
From an article by Wm. Kent is taken the following table of pounds of 
water evaporated per pound of fuel by different combustibles: 


Petroleum (from.18° to 40°) ........... 0000s 
Pittsburg lump 

PEL iinho bands pie iepediadaskesneken opus 
Indian block 

Pocahontas lump, Virginia. .... 

Carbon Hill, Washington 


16 pounds 
10 “ 
9.8 


It will be seen then that per pound petroleum has great fuel vaiue. 
Experiments of this kind have led to the extensive use of petrole.wm 
with or without other fuels as a steam producer under boilers. ‘)1¢ 
example is sufficient. At the Western sugar refinery, San Francisco, 
700 barrels of Coalinga petroleum are burned per day. When coal as 
used 26 firemen were employed. Now 12 are needed. This oil give: a0 
average evaporation of 13.9 pounds, while the average of the ¢:als 
formerly used gave 7.88 pounds, so it is estimated that the saving in ‘his 
refinery is $46,000 per annum by the use of oil in place of coal. 

There is without doubt a tendency of the times to substitute other ind 
better fuels for soft coal. This tendency is apparent not only on a | rg 
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scale in manufactories and for city service, but also on a small scale for 
domestic use. In those localities where the people have become accus- 
tomed to natural gas, when that gas gives out, as it is beginning to doin 
some localities in Ohio, Indiana and Pennsylvania, it will be difficult 
for the people to go back to the wasteful and inconvenient fuel, soft 
coal; so that there will be a demand for some kind of fuel.gas.. Fuel 
gas can be made from very cheap material, as for instance sawdust, and 
even from the refuse from cities. In can be made from coat:slack and 
cheap coal, and, finally, from crude petroleum. We have then all these 
materials at hand, which can be used for the preparation of fuel gas, 
which can be delivered to customers at a price much below that which 
it is necessary to charge for the artificial illuminating gas. It is evident 
that this industry of supplying fuel gas will begin on a smal! scale, just 
as steam heating for residence districts was begun on a small-scale. On 
account of the immense advantage that this fuel has over wood, coal, 
coke, or any artificial combustibles, even at a somewhat increased price 
per year, a fuel gas would find ready sale. 

If this gas is burned, as most fuels are, with a sufficient draft or 
chimney, we should have no serious inconvenience with impurities 
contained, but it might be possible to purify the gas sufficiently for 
domestic use so that the products of combustion would not be injurious 
or disagreeable. btte 

It is true that an attempt to use the gas pipes laid down.in our cities for 
conveying the fuel gas instead of the illuminating gas would not be 
satisfactory, as they have not sufficient capacity, but with the‘increased 
use of the We)sbach burner for giving light, and of electric hghts, it is 
evident that we have come to the point where there is practically little 
use for a gas that contains illuminating materials. So with a larger 
supply of pipes the same company could supply a gas that could, if 
necessary, be used for illuminating purposes with the Welsbach burners, 
and at the same time furnish fuel gas, 








Why the People Distrust Gas, Water and Electric 
Companies. 
—_ « 
[A paper read by Mr. S. W. STERRETT, of Kansas City, Kas., at the last 
meeting of the Kansas Gas, Water and Electric Light Association. } 


That the people distrust public corporations such as we represent is a 
self-evident proposition. The public and the corporations are about 
equally to blame for this condition of things. The public is to blame 
for being ignorant of the principles which govern a gas, water or elec- 
tric service. When a company goes into a new territory, as our com. 
pany has done in the past few years, it is astonishing how very ignorant 
the people are on the subject of gas. Apparently sensible people—on 
most subjects— have been known to ask, ‘‘ Is gas dangerous? Isitmore 
dangerous than gasoline? Will it explode?” or, ‘‘I’m afraid of gas.” 
Once, when our man was showing a stove, the lady asked him to put it 
out and let her see it run on the floor. The same person who says ‘I’m 
afraid of gas” will fill a gasoline stove by lamp light. In this day, 
when so many daily papers and periodicals are printing information on 
these subjects in almost every issue, it seems strange that people do not 
understand. It is not strange, however, that the people distrust these 
corporations when they distrust the public officers who make the ordi- 
nances controlling them. They are continually on the lookout for un. 
fair treatment, and in their ignorance they look in the wrong phace, or 
imagine something is wrong when, if they understood the facts, they 
could discover the real trouble and remedy it. 

When a person decides to try gas he first asks his neighbor what he 
knows about gas. If the friend or neighbor is a fair minded person and 
is using gas, he may say that it is very nice and convenient to use and 
not very expensive; if, however, the friend has never used gas, or, per- 
haps, has used it and had an unsatisfactory experience—and is of a 
gossipy disposition—he knows all about the gas company, and at once 
tells the prospective consumer that ‘‘ They area set of robbers.” Primed 
With a lot of this kind of information the timid applicant finally gets into 
the gas office and states that he ‘‘ Would like to get the gas turned on, 
if you don’t charge too much.” The clerk asks the usual nymber of 
questions about the name, address, what he wants to use gas for, is the 
gas into the house, has he a stove, etc. Then—if he is a stranger—Wwhat 
reicrence he can give. Each-question is pumped from him likeéa eross 
€\amination, the applicants getting more and more disgusted as they 
proceed, Perhaps he will say that he is just as honest as the gas com- 
Pay, which does not mean very much, in view of the opinion he has 
ga\cered from the neighbors. By this time the applicant has been 
Stiived up enough to get over his first fright—finding the awful gas 
Col. pany is represented sometimes by a very meek looking clerk—he 





begins a few questions on hisown account. ‘‘How much do you 
charge for gas?” He is told the price, and again asks, ‘‘I mean, how 
much is ita month?” This one is not so easy to answer, but the clerk 
uses his best judgment and answers that it depends upon the size of 
your family. ‘There are only five of us, myself, wife and three 
children; the oldest is thirteen,” he interrupts. Also, upon the num- 
ber of meals per day and the length of time the gas is burning, adds the 
clerk. 

‘Well, how much is it fora family of five?” The clerk probably 
says, ‘‘I don’t know, families are so different. We have some who 
have bills from 10 cents to $7 or $8 per month. It all depends upon 
the way you handle it yourself.” 

‘*T suppose it’s 10 cents the first month and then you raise it each 
mouth until it gets $8, smiling confidently. Oh, I’ve heard about how 
you run up the bills.” The fact that the clerk can give him no definite 
amount for his monthly bill tends to substantiate the testimony given 
by his neighbors, that the company makes no definite arrangement 
about the price, but makes the bill according as it ‘‘ needs the money ” 
on the first of the month. 

After some more sparring he signs the contract without reading it, 
adding verbally that if you run the bill up on him he’ll have it ‘‘took ” 
out and use gasoline or some other dangerous fuel. He goes home and 
tells the family that he has found out all they were willing to tell. 
That they would not know how much gas they were to use, until the 
gas company should come around the first of the month and tell them. 
So they decide to use as little gas as possible the first month, just to 
**See what it will cost;” they would use baker’s bread for awhile at 
least, and not-have warm biscuits for breakfast until next month. As 
for a bath, it being warm weather, they could go to the river, if they 
should need one. The family are up bright and early on the first of the 
month to see whether they have been robbed. The collector brings the 
bill—30 cents—and it is paid without an objection. Joy is great in the 
household, for te-morrow they can have biscuit for breakfast, for they 
decide that if that is all gas costs it is cheap enough, and they will here- 
after use all they want. The second month’s bill is usually the hardest 
to collect, for they argue that if they are extravagant and use as much 
as 50 cents worth it would be cheaper than coal. But when the bill 
comes in, $2.90, the family go into mourning. These matters finally 
adjust themselves. If the family is poor it uses as littie as possible or 
stops altogether, if rich it uses still more and kicks the harder. 

It is a strange fact that most people will not investigate pertineut 
questions; no ‘matter whether poor and ignorant or wealthy and well 
informed generally. I have had gentlemen come in and say, ‘‘ Some- 
thing is wrong with my meter; it is running too fast.” 

‘** What makes you think so?” I ask. 

** Because, my bill is a great deal larger than last month, and we 
have not used anything like as much gas.” 

I then ask, ‘‘ How do you measure the gas you use?” 

‘* Well, you know yourself that I couldn’t use that much gas with 
just 6 in the family. It’s impossible.” I then tell him that almost 
anything is possible; that his bill might even be wrong; or that it 
might not be high enough. They usually ask to have a new meter put 
jn; that this one is no good; in fact was an old one when it was first 
set. He is positive that it is running too fast. I explain how it is next 
to impossible for a meter to run too fast. I convince him that Iam 
right, but he is not satisfied with the bill. I suggest that perhaps his 
servant wastes the gas, but he replies that his wife takes care of that, 
and that she is the most economical woman alive, which closes this line 
of argument. This man has no real information about his gas ac- 
count. He has been handed the bill whieh seems large, and on ques- 
tioning his wife about it she says the meter must be wrong, so down he 
goes to the gas office and wastes an hour when he should be attending 
to business. They are often satisfied with having a man inspect the 
meter and pipes, but mostly they come in mad and say, *‘ There’s a leak 
in my meter, I can smell it in the cellar, and my bill is twice as big as 
ever before.” He brings the bills along to show... If our man goes out 
and finds a leak near the meter, the consumer wants his bill ‘‘ cut in 
two” at once. Perhaps the leak was on the service side of the meter, 
or too small to register, as is mostly the case. When he is told the re- 
sult of the investigation, he is very much disappointed. Why? Be- 
cause he has been supposing the company was robbing him, and that 
now he had caught it, never thinking how careless were his own 
folks in using the gas. ‘‘ Well, I know there is something wrong with 
that meter, for I can hear it ‘click’ when I go down thevellar. Be- 
sides, I have heard that the company pumps air into the pipes.” You 
will find that almost all the charges are ‘‘ hearsay;” few people ever 
catch the company doing wrong, but they hear of it at all times; so 
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does the company. You can show him the fallacy of this charge, and 
he says, ‘‘I suppose I may as well pay first as last; there is no way to 
beat the gas company.” 

I ask another man, ‘‘ Did you read your meter to see if the bill is 
correct? ” 

‘*Qh, I don’t know how to read the meter; and besides, I have no 
time to bother with it. All I want is fair treatment.” 

‘Yet you say we are all robbers, and still you néver check your bill 
to see if it is correct. I don’t believe you allow your clerks to receive 
goods without checking them off. 

‘* Well, that’s different. You people are supposed to look after the 
meters, and you can just make the bill to suit yourselves.” You don’t 
mean to say that I’m a robber, or that Mr. ———— is?” ‘‘Oh, I don’t 
mean you folks. I mean these corporations. They fix the whole thing 
and you fellows have just to do what they say or lose your job.” All I 
can do is to thank him for the compliment while he pays the bill. 

Then you all know about the man whose bill is larger than his 
neighbor’s, despite the fact that the said neighbor has as many children 
who are just as hungry as his; and the man who takes his vacation, 
locking up his house, to return and -have a gas bill, ‘‘ Just the same.” 
Our people say the gas bill is like death and taxes. 

Thus far we have proceeded on the theory that the company and em- 
ployees are all right and the people all wrong. How about the long set 
of rules and red tape through which a not overamiable or discreet clerk 
likes to drag an applicant. To say nothing of the sometimes impudent, 
incompetent employee, who can do somuch in a few moments toward 
sowing the seed of discontent and distrust among those he has to deal 
with. What about the meter which was underread last month? I 
believe that careless or negligent meter reading does more toward caus- 
ing dissatisfaction than any one thing, unless perhaps a disagreeable 
employee. Take, for instance, a fairly good customer, a reasonable 
man, who has thought for some time that he was paying too much for 
gas, but said nothing. Then let a careless meter man underread his 
meter one month. The customer feels that the company has had a 
change of heart and is going to treat him fairly, and he is much pleased. 
But what happens next month when his meter is read, and the correct 
reading istaken? The bill is the highest ever presented. ‘‘ Mr. Con- 
sumer” has now very decided opinions, comes to the office and demands 
justice. A man is sent to verify the reading and reports it correct. 
Now, how are you going to show this manu? To be sure it was an error, 
and anyone may err, but we have no positive evidence except that he 
has only paid what the meter shows he has used. This is legal evidence 
and according to contract, but we are in danger of losing a good cus- 

tomer through error. If the error is the result of criminal negligence 
on the part of the meter reader, as I believe has occurred sometimes 
with us, it would pay the company to devote some time and expense to 
clearing up all doubtful cases. One case I know of was where a meter 
reader spent part of his time in some friendly shade, estimating the 
amount of gas used by the people in a certain district. Our company 
divides the territory into 12 districts, and as we do not have work for so 
many men all the time we employ extra men for a day or two at meter 
reading time in order to have the work done quickly. The fact of being 
obliged to frequently send a new man often causes dissatisfaction. 
The consumers say the company does this for some covert reason, or 
that the new man is incompetent and makes the bills higher. They 
seem to like a familiar face. They do not know how the meter operates, 
and any explanation is less than satisfactory. 

Again we have an increase in the size of the gas bills, beginning with 


the fall months and on until the shortest and coldest days. It taxes the- 


ingenuity of the gas man to answer the questions put to him as soon as 
the days begin to get short or cold. We are asked: ‘‘ Why is my bill 
larger this month? I have no more to eat, nor do I burn any more 
lights.” While the highwayman lurks about the dark street corner to 
rob the poor man on his way home, the gas man is supposed by many 
to be sitting in his comfortable office devising all kinds of schemes to 
make the bills larger. It is not hard to tell how the lights are in use 
longer, in some cases twice as long, but why it should take more gas to 
cook a steak or boil coffee at one time in the year is more than the 
average person can believe. Yet, I have succeeded in convincing some 
rather fair minded men that it takes more heat to boil ice water in the 
winter than warm water in the summer time, or, in fact, any kind of 
water in the winter. Then the air being at a lower temperature will 
absorb more heat. The same is true of all kinds of food cooked in win- 
ter, whether cooked on a gas stove or any other kind of a stove. _ . 

It is very hard for most men to allow another person to jaw at them 
without answering back, and when an employee is sent out to investigate 
a complaint he is often met with a string of epithets directed at all gas 





men. Occasionally one may get away without making many replies, by 
leaves the impression that he has been told not to find anything, by; 
just how to act. Another one, however, and I am afraid more frequeitly 
so, has the responsibility of the company resting upon his shoulders, 0, 
perhaps he does not feel that the company has appreciated him as jt 
should, so he takes it out with the consumer. These cases are riirely 
brought to the notice of the company, or if they are the man denies ani 
the consumer is not sufficiently reliable to warrant anything being (one. 

There is another source of trouble to gas companies in the shape of 
canvassers who go about peddling burners, which they say will give 
more light at less cost to the consumer. About a year ago a man 
worked Kansas City in this way. He took an ordinary pillar, put a 12. 
foot burner into it, then put a small piece of rubber tude over the lower 
end of the pillar and slipped it down over the pillar on the fixture, hiay- 
ing removed the old tip. He had the new burner all ready in his 
satchel and it took only a second to show the consumer how much 
larger flame he could have. He also said that the rubber tube expanded 
so as to keep the gas from burning too fast. It took several months 
with increased bills to prove this fraud. This fellow charged from 25 
cents to several dollars for a complete house set. The new aluminum 
tip has been used in the same manner in our town, and in the only case 
I know of the bill has increased. The gasfitter often causes the com- 
pany trouble by doing poor work. whether from carelessness or incom- 
petency. 

There is another reason why the people are displeased with our com- 
pany. The street railways run to a great many out-of-the-way places in 
order to increase travel, and the real estate people help by platting new 
additions and inducing colonies way beyond any possibilities of success- 
ful or paying invasion by the gas comvany. One real estate man has 
frequently argued that the city council should force the company to ex- 
tend the mains into all new additions as soon as they are laid out. He 
claims it the only way to build up a city. 

It would seem rather strange after pointing out so many reasons for 
discontent if I did not make suggestions for ridding ourselves of them, 
so I offer a few ideas that seem good tome. The first one is to see that 
all employees are imbued with the idea that the company’s interests are 
of paramount importance. I realize this is not’ easy to accomplish for 
obvious reasons. Then we should begin a course of education. I be- 
lieve a little treatise on the properties and uses of gas would do a great 
deal of good, especially if it were simply written, showing how it looks, 
how it smells, how it is dangerous and not different from other gases in 
this respect, or, in fact, than any other kind of fuel; what it is made of, 
and so forth. Tell what the process of combustion is and why it ex- 
plodes under certain conditions; how a person may die in a close room 
without gas for the same reason as with it, only not so pleasantly. This 
little book could be given to a customer when he applies for gas and he 
will be likely to read enough to get a fair idea of its properties. I know 
that many will throw it down without ever looking b2yond the cover, 
but it will do much good if properly written. As the meter is the most 
mysterious thing next to the gas itself, I believe a great deal of practical 
instruction can be given about it, thus relieving the consumer’s mind of 
many suspicions. If we were to have a show meter made of glass, and 
so constructed ag to come apart easily; and place it in a room which 
could be conveniently darkened, a doubting consumer could be taken in 
and shown the working of it. When we say a 6-foot burner consumes 
6 feet of gas per hour, ¥e could burn it 15 minutes and show that it does. 
Besides we could open the meter, place an obstruction in the valves and 
show that the meter can: work and not register the gas. Of course, 
there is a class of consumers who come to kick on the theory that if they 
don’t get the bill reduced it may keep the company from raising any 
more for a while at least. I believe that some one could add to the use- 
fulness of the meter by inventing a recording dial. One, which by 
taking a card with a dial printed thereon and slipping it into a groove 
and pressing a button, the reading could be punched into the card just 
as it ison the meter dial, and left with the consumer. The date and 
meter number could be written on the card at the same time. 

I submit a table of meter tests made at our works during the year 
1901, which shows the small per cent. of faulty meters: 


Total number of meters tested during 1901 
Number of meters more than 3 per cent. fast 
ss “ “ 7 . § sé ; 
e “ce 10 “ec 
be se 10 “e 


I believe it the best policy to always treat the consumer better than “¢ 
treats you. Let him know that you are anxious for him to use gas %! 
the regular price, and if there is anything he does not understand yoU 
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are wiling to explain it to him, if, indeed, you know yourself. Of 
course, you cannot always show him why one family uses more gas 
than a neighboring one. The water company can easily show its cus- 
tomer by a practical test with a gallon measure, but how the electric 
man is to prove anything I am at a loss to know. 

Our company has at different-times given a series of cooking lectures 
in the form of a school, where a number of foods are made up and 
cooked on a gas stove before the attendants who are allowed to sample 
them. This wins a great many friends among the ladies, who are per- 
haps the hardest kickers and I might say the least reasonable. I will 
close this paper with the statement that a man must have a very de- 
cided control over his temper, for if he looses that, all is lost. 








The Future of Coal Gas and Allied Illuminants.—No. I. 
iaideadliningig 
The first of a series of Cantor Lectures, delivered before the Society of 
Arts, London, England, by Pror. Vivian B. LEwEs. | 


Few of the great industries have undergone such radical changes in 
condition as have fallen to the lot of gas manufacture during the past 
20 years, and my desire in these lectures is to show how these changes 
have arisen, aud the direction in which they tend, together with such 
side issues as must, of necessity, be satisfactorily settled before the altered 
condition can bear full fruit for the consumer of gas, and before the gas 
manager can give his full adhesion to the altered state of things. 

When, in the early years of the last century, coal gas became a com- 
mercial reality, the one end and aim of the manufacturer was to produce 
gas, and such details as purity, illuminating and calorific value never 
troubled his mind. As time passed on, however, and competing com- 
panies vied with each other in their endeavor to secure customers, ad- 
vantages had to be offered to coax customers from the enemy’s camp; 
and those who remember the battle of the two then existing city com- 
panies, with another proposed rival in 1847-9, and the way in which the 
gas consumers in the city were at that period pestered and pamphleted 
by the rival schemes, will realize that even in those days gas manage- 
ment was not a bed of roses. The outcome of the rivalry was the intro- 
duction, in the early fifties, of a standard of illuminating value and a 
string of parliamentary requirements which have ever since safeguarded 
the consumer and harried the gas manufacturer. 

In 1850 a bill was passed which enacted that a consumption of 5 cubic 
feet of gas per hour should be equal to the light of 12 wax candles of the 
size known as sixes, the burner employed being a brass Argand burner 
with 15 holes. In 1860 another act changed the illuminating power to 
12 sperm candles, which meant an increase of some 16} per cent. in the 
illuminating value of the gas, owing to the fact that the wax candles 
originally used were only equal in illuminating power to 10.3 sperm 
candles as at present employed for testing purposes. In 1868 the illumi- 
nating power was again raised to 14 candles, and in 1876 the present 16- 
candle standard was reached. The amount of light emitted by the gas, 
however, was still insufficient to satisfy the desires of the consumers, 
who, utterly ignoring the fact that the illumination to be derived from 
coal gas is quite as much dependent on the burners employed as it is 
upon the standard illuminating value, vented their dissatisfaction at the 
light emitted by small flat flame burners by clamoring for a higher 
quality of gas; and even 30 years ago the great aim of the gas consum- 
ing publie was to obtain the highest candle power gas that could be 
squeezed out of the gas company, in order that they might get something 
like decent illumination from the flat flame burners then almost ex- 
clusively used, and which were, as a rule, so small as to entirely destroy 
the value of the gas. 

It was at this period that the anomaly became common of seeing a 
town supplied with gas of over 20-candle illuminating value swathed in 
semi-darkness, whilst another with the much abused 13 or 14-candle gas, 
supplied at a good pressure and burnt in decent sized burners, was well 
illuminated. It was at this time also that some of our most able chemists 
ranged themselves on the side of the votaries of high illuminating power; 
and even such practical minded men as the late Sir Edward Frankland 
clamored for the introduction of high illuminating power gas, such as is 

produced from cannel, in place of 16-candle coal gas. The general line 

argument is well shown by portions of Sir Edward Frankland’s intro- 
duction to the section of his published researches which deals with 
applied chemistry, in which such paragraphs as the following oceur: 
‘ Coal gas is not suitable for use in dwelling houses, by reason of its 
very low illuminating power—100 cubic feet of coal gas contain 4 cubic 
‘-et of illuminating gas; the rest is mere rubbish, which heats and pol- 
|:tes the air in which the gas isconsumed. * * * It cannot be too 
.dely known that coal gas, although it costs less per 1,000 cubic feet, is, 





light for light, much dearer than cannel gas.”' Even now, when 
altered circumstances make a high power gas an anything but desirable 
and economical supply, there are not wanting advocates who, un- 
daunted, are perhaps ignorant of the question, still try to bolster up the 
old idea. 

It was in the latter part of the eighties that the lot of the worried 
manager was made even harder by a rise in price taking place in can- 
nel coal, on which, up to that time, he had entirely relied, in admixture 
with ordinary gas coal, to give those higher grades of illwmination de- 
manded by the fashion of the time, and which, although it ruined his 
coke, yet proved an efficient and reliable servant. This increase in price 
became so serious that about 1890 the Gas Light and Coke Company 
introduced carburetted water gas in place of cannel as an enricher. This 
process proved itself a most valuable addition to the manufacture of coal 
gas, and rapidly gained favor and popularity, not only as giving an 
easy means of raising the candle power of poor gas, but also as a stand- 
by in case of any sudden calls upon the producing power of the works. 
About this same period also, another method of enrichment was intro- 
duced, which consisted of adding to gas which did not fulfil the parlia- 
mentary requirements the vapors of such highly volatile hydrocarbons 
as petroleum spirit and benzol, which, on account of their high illumi- 
nating value, gave the necessary increase in the candle power, by the 
addition of an amount of vapor not likely to afterwards condense from 
the gas. 

Whilst these changes were taking sleet in gas manufacture, rivals 
which seemed to threaten its very existence had forced their way to the 
front. With electric light largely used by the rich, and petroleum re- 
duced to a price at which even the poorest could afford its use as an 
illuminant, the field of utility seemed to be rapidly disapnearing from 
beneath the feet.of the gas industry. But when things were looking at 
their blackest, there slowly struggled into prominénce and commercial 
success a factor which at once restored gas to its position of primary im- 
portance. It was in 1885 that the researches of Dr. Auer von Welsbach 
culminated in the production of the incandescent mantle, which, frail 
and unsatisfactory in its earlier forms, was gradually so improved in 
composition and manufacture that by 1892 it became a brilliant com- 
mercial success, and placed in the hands cf the gas industry a weapon 
which rendered its position unassailable in competition with electricity. 

Looking at it from a common sense point of view, the incandescent 
mantle is merely a method of enrichment. Instead of increasing the 
illuminating power of flame by crowding into the gas more and more 
hycrocarbons, which during combustion are capable of separating car- 
bon particles, which by their incandescence increase the amount of light 
emitted by the flame, and pro rata the amount of heat, with the mantle 
you charge the flame with incombustible particles of far greater light 
emissivity than tbe carbon possesses, which do their work without that 
increase in the temperature «f the atmosphere inseparable from the other 
processes. It is the introduction of the incandescent mantle and the im- 
provements whieh are possible in its construction which really give the 
possibilities to the gas of the future. 

Taking, now, the enriched, or as some prefer to call it, adulterated 
16-candle gas as supplied during the nineties, the light which can be 
obtained from it is entirely dependent upon the burner in which it is 
consumed, and which may be stated as follows: 


Light Emitted per Cubic Foot of 16-Candle Gas Consumed. 


Burner. Candle Unit. 
Incandescent— high pressure ............ =e 30 to 35 
a ee Pee Le ee ae 20 to 25 
a ordinary. *..... » sandsh been ine tas 14 to 19. 
IIs os oo Ficdngind on ccepsSsgccetrsuencecs 7 to 10 
Cie: AVE, 66 vatdi cide: sendbuddhescdresits 3.20 
ee Berra eee 2.90 
WU PN INO 8 ois oc hdd eh sce dactan dad ed 2.44 
“ POC in so cakes <dnnes ctadtadudaedrhs 2.15 
“ MORO xd dnadiec a2¢ ss Leateaakodbarcess 1.87 
es Die Aa Si cc cd addedes bud Sale Geto <6 as 1.74 
" I Bisse ccatan ccs divas ewadie aes’ 1.63 
" WG Be edie ttecus ideas whatennkane es. 1,22 
” oe eee eee Oe Pre eee 0.85 
_ PeGs 6eaThaktabuavadsee Uudertdeniwxi 0.59 


In considering the value given to the gas by these burners, it is seen 
that according to the method by which the gas is burnt, the consumer 
may obtain anything from 35 candles down to less than 1 candle per 
cubic foot of gas. It must also be borne in mind that the burners em- 
ployed in these tests were all good well made burners, giving the best 
duty that can be obtained from them; whilst an examination of the 
burners used in consumers’ houses shows that in most cases any anti- 


1. Frankland’s ** Experimental Researches in Pure, Applied and Physical Chemistry,” 
1877, p. 488. 
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quated and corroded burner is considered good enough at which to 
burn the gas, and the very people who are loudest in their complaints 
as to the quality of the gas are the ones who most disregard the method 
of its consumption. 

Sir George Livesey, in 1900, pointed out that in 50 cases of complain- 
ing customers he had the old burners removed and replaced by new 
ones, when the complaints at once ceased: and on testing the burners 
so removed it was at once clear that the troublg had been caused en- 
tirely by their condition being absolutely unfit for the consumption of 
illuminating ga In another case under my own observation, 30 flat- 
flame burners were collected at random from houses of consumers sup- 
plied with the town gas. They were mostly union jet burners, Nos. 3 
to 7, and were tested first when consuming 20-candle gas, and subse- 
quently with London gas. With the 20-candle gas the best consumer’s 
burners gave 14.98 candles at the 5 cubic feet rate, and the worst gave 
4.34 candles. Of the total number of burners, 30 per cent. gave less 
than 7 candles at the 5 cubic feet rate, and the average of the whole 
number made the illuminating value of the gas 8.5 candles. With 
London gas the best burner gave 10.6 candles at the 5 cubic feet rate, 
and the worst 3.1 candles; 56 per cent. of the total number gave less 
than 7 candles at the 5 cubic feet rate. The actual consumption of the 
burners when supplied with gas under 14 inches pressure varied from) 
4.5 to 5 cubic feet per hour; and the consumptions were the same with 
both kinds of gas. 

Englanfi is far behind Germany in the use of incandescent lighting 
An inquiry made this spring into the uses to which the coal gas supply 
of a large English town was put gave the following results: 


, Per Cent, 

Incandescent lighting, private 
a doaacs “i public 

te Pepe e babs VesbBERYG Vhs Ub eis cees cesses 

Gas engines and fuel................. > 

Used in other ways 


So that 47.5 per cent. is used for purposes in which illuminating 
power is of no use and calorific effect is the one important factor. It is 
also seen that 18.25 per cent. of the total gas made is used for incandes- 
cent lighting; and this represents about 23 per cent. of the gas used for 
illuminating purposes, as against 90 per cent. used in this way in Ger- 
many. This 23 per cent. thus used gives for a consumption of 5 cubic 
feet not less than 70 candles, whilst the average hght obtained by the 
combustion of the remaining 77 per cent. is 8.5 candles. 

It is quite clear that under such conditions as these the supply of gas 
of a high candle power is simple waste of money; and it is manifestly 
unfair that the consumer of average intelligence, who is willing to 
utilize the benefits given by the incandescent mantle, should have to 
pay for a quality of gas only rendered necessary by the inertia of those 
who decline to march with the times. 

For many years I have felt and pointed out that the consumer, know- 
ing only that he wants more light and absolutely ignorant of the prin- 
ciples of gas lighting, clamors for a richer gas, whilst the remedy is all 
the time in his own hands, and the only thing he has to do to attain 
his desire is to employ rational burners. Men like Sir George Livesey, 
Mr. Foulis, and Mr. Webber have long since seen the fallacy of high 
candle power gas, and have fearlessly denounced it; and the time has 
now come when the principle is being widely grasped, and manufac- 
turer and consumer alike are realizing that cheap gas and plenty of it 
gives far greater possibilities and better illumination than high illu- 
minating value gas, which must, of necessity, cost more, as in trying 
to economize by using small burners, the light giving value is destroyed 
to gg an extent that the effect produced is utterly inadequate to the 
cost. 

The arguments brought forward in favor of high power gas and its 
advantages over low grade gas are, as they. always have been, that for a 
given illumination it is cheaper, fouls the air of a room to a smaller ex- 
tent, and does not for an equal illumination give as much heat. These 
contentions were toa great extent fallacious even under the old con- 
ditions, as although a 22-candle cannel gas gives 4.4 candles per cubic 
foot when burnt in a standard flat flame burner, as against the 3.2 
candles yielded by the 16-candle gas burnt in the London Argand 
directly they come to be used under ordinary consumer's conditions 
there is little to choose between them, whilst any coign of vantage that 
cannel gas had entirely disappeared under the conditions which now 
dominate the gas industry; and it is just Sir Edward Frankland’s 96 
cubic feet of rubbish which makes the gas of the fature. 

Two years ago Mr. Webber gave a most interesting lecture before the 
Gas Institute, taking as a title ‘‘ The New Gas,” which turned out to be 


simply the low grade gas so widely used with incandescent mantles 
and for fuel pnrposes on the Continent. He pointed out that, freed 
from the trammels created by the Welsbach monopoly in this couniry, 
incandescent lighting in Germany had displaced all other forms of yas 
burners to the extent of over 90 per cent. There is not the least doubt 
that with improvements and cheapening in the production of mant'es, 
the use of coal gas in this way will rapidly rise in this country to the 
same dimensions as on the continent. 

It will be well at this point to consider the conditions under which 

the gas manufacturer at present labors, and the ground gas must cover 
in the future if it is to hold itsown. We have not heard so much of 
late of the working out of our coal supplies, but the fact remains that 
the best seams of gas coal are getting used up, and coal of this class wil] 
soon show an increase in price that will prevent any high quality of 
of gas being made direct from it without a commensurate rise in the cost 
the gas. All enriching materials, moreover, fluctuate in price with 
the demand made upon them, so that if the high illuminating value of 
coal gas is to be maintained, the probabilities all point to a rise rather 
than a diminution in price; and even in calculating the probable saving 
to be obtained, by the introduction of gas of lower illuminating power 
this factor ought to be taken into consideration. 
PA 16-candle coal gas, when tonsumed with the incandescent mantle, 
may mean an 80 to 100-candle gas; and the difference, with properly 
regulated air supply to the burners, between a 16 and a 12-candle gas is 
so slight as to be indistinguishable to the eye, whilst the diminution in 
heating power which accompanies the lowering of illuminating power, 
although not sufficient to make a large difference to the gas for fuel 
purposes, yet adds to one’s comfort in a dwelling room, where, as a rule, 
the ventilation is none too good. Coal gas is daily being used more and 
more as a fuel, and although the slight diminution of calorific value 
which must of necessity accompany lowering the illuminating value is 
a slight drawback, yet, in practice, any desired temperature can be ob- 
tained by a slightly larger consuniption, and a cheapening of the gas 
would induce many to adopt it as a fuel, this in turn tending to level up 
the load in production and so render more economies possible. 

Everything clearly points in one direction, and that is that the future 
of coal gas is entirely dependent upon a plentiful supply of low grade 
gas—low grade from the point of view that it shall only have an illumi- 
nating value of 10 to 12 candles, that its heating value shall be as high 
as can be practically attained, and that its price shall be as low as is 
consistent with the interests of the -onsumers as well as with the inter- 
ests of the shareholders in the gas industry. Already the stream has 
set in this direction, and the lowering of the parliamentary standard 
of 16 to 14-candle power in the cases of the South Metropolitan and Com. 
mercial Gas Companies will soon be followed by many companies, now 
saddled with a higher standard than 14 candles, applying for that re- 
lief that cannot be, in fairness, refused; whilst experience of the bene- 
fits conferred by the reduction will soon lead to the further step that 
will place gas manufacture in this country on the same advanced foot- 
ing that already it has gained in the most progressive cities in Germany. 

When, however, the change from a 16 or higher candle power down 
to a 14 or lower illuminating value has been sanctioned by Parliament, 
the gas manager finds himself confronted with the difficulty that his 
works have been erected and adapted for making the higher value, and 
all his practical knowledge is in that direction. His first trouble is to 
find out hoW this grave problem is to be overcome, and how the low 
grade gas can be most economically and best produced. It is with the 
solution of this question that I now desire to deal. 

In attempting to find an answer which will be of practical use, it is no 
good advancing theories and proposing methods which necessitate such 
wholesale alterations in plant and procedure as would, to all intents and 
purposes, raean scrapping the existing generating machinery. The only 
processes which have a chance of being adopted must be very much on 
the lines of the old process. If the plant be altered at all, the alteration 
must be such as can be made at a reasonable outlay, and without serious 
disturbance to the ordinary working. The gas which is produced must 
be in all save illuminating value of the same character as the coal gas, 
of which we know the behavior, and for the consumption of which our 
stoves and burners have been constructed, special attention being paid ‘0 
keeping up the calorific value and keeping down the cost. 

The logical method of arriving at a conclusion is to first see the com- 
position which would yield ideal results, and to then see what process ¢0 
be utilized in attaining the nearest approach to this. In order to do this 
the first point is the effect of the constituents of gas on the results to ve 
obtained from it. The great advantages possessed by coal gas over t!i¢ 
fuel gases, properly so called—water gas, Siemens gas, and the hundred 
and one modifications of them which have been more or less used—cou- 
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sisi in the presence of those compounds that we call hydrocarbons; and 
first and foremost, both in giving size and heating power to the flame, as 
wel! as in helpiug its luminosity, stands methane (CH,)—a gas which at 
various periods in its career has been better known as marsh gas or light 
carburetted hydrogen. A natural product of the decompositions which 
led to the formation of coal from the monster vegetation of prehistoric 
times, its presence, ready formed in the coal measures, has proved one 
of the greatest dangers that the winners of our fuel have had to contend 
with, as mixed with the air in the workings of a mine it forms the dread 
fire-damp that has cost so many lives. 

The average composition of an ordinary 16-candle coal gas free from 
enrichment may be stated as follows: 





Ral Ae as din eh ON Kip v0 00s F4b 0s 08s 00590 54.0 
Methane and hydrocarbons of the same character.. 34.0 
Ethylene " - 1s Fy ; 3.0 
PRIMES hah ees < 00% 56b.0cb 0s olos's kes tanenece’s 1.0 
CIS. nook nabs neta dnd notatadecdbs 6.0 
PIG aes cide vale oe d's06s 3 sc. oedntsseaene ace 2.0 
100.00 


All of these, with the exception of the nitrogen, contribute their quota 
to the heating value of the gas, and their relative values in this direction 


may be stated as follows: 
Calorific Value, in 








British Thermal 

Units. Illuminating B.T. U.’s 
“ — Value per5 per 

Gas. Gross. Net. Cubic Feet. Candle. 
FS 605 cnecccccess 325 272 eves iia 
Methane ieee eevecn's cts 1,024 919 5.2 312.5 
SE ee 1,603 1,510 70.0 114.5 
Benzene (vapor).......... 3,718 3,574 820.0 22.0 
Carbon monoxide........ 330 330 ies pan 

Applying these thermal values to our coal gas, we obtain: 

pS SSP ere er Sibwhins “was 54 x 325 = 17,550 
SE dank aoa isss cévdéonsvcoscect! 34 x 1,024 = 34,816 
 Siiks Bins adhe ueueshe's «60.0% 3 x 1,603.= 4,809 
TORN see ees is cccescscavccecce oc 1 x 3,718 = 3,718 
COE MROMORIIG, «5... de oceanic. 6x 330= 1,980 


62,873 
or 628.73 British thermal units, gross, for a cubic foot, which experience 
tells us is about the value given by the calorimeter. 

It is clear from this that more than one-half the calorific value of our 
coal gas is due to methane, and.more than two-thirds to the mixed 
hydrocarbons. It is, therefore, evident that these heat-yielding bodies 
must be fully represented in our future gas. 

The only commercial and attainable sources of such hydrocarbons are 
found in the destructive distillation of coal and mineral oils. Although 
the hydrocarbon gases per se could probably be obtained most cheaply 
by the cracking of mineral oils, yet we should then be driven back for 
the large volume of diluting gas (which would be a necessity to lower 
the illuminating power and cost) to water gas, which, under these cir- 
cumstances, would be the only available diluent. At once, however, 
three factors crop up which would immediately negative the use of a 
low grade carburetted water gas, and these are: (1) that it would forth- 
with render useless the existing gas plant; (2) that cheap coke being an 
essential to the manufacture of water gas, the cutting off of the supply 
of this material would at once render the manufacture of water gas at 
a commercial price an impossibility; and (3) that blue water gas con- 
tains 40 per cent. of carbon monoxide. Although in a 20-candle power 
carburetted water gas this is reduced to 30 per cent., in a 12-candle 
power mixture it would rise to 35 or 36 per cent., which under existing 
circumstances would never be permitted for a domestic supply. 

In order to make our view of the subject as complete as possible I 
shall later on deal with the economic side of a gas supply made on these 
lines, but I have thought it best to state at this point in a few words my 
reasons for considering that it never would be adopted. It is evident, 
therefore, that coal and not oil must.be the main factor in producing 
tose hydrocarbons which are to raise the calorific value of the gas to 
the required point; and we can now discuss the methods by which in- 
creased volume and lowered cost can be obtained on this basis. 

\mongst the suggestions made for cheapening the manufacture of gas 
at the expense of illuminating value is that higher temperatures should 
be employed for retorting fhe coals; but I think the majority of gas 
ni inagers will agree with me that the useful maximum temperature has 
been attained, aad that a further pushing of the heats would accentuate 
‘roubles which have already shown themselves. If the present practice 
oO! using temperatures that yield about 10,000 cubic feet per ton of coal 
cre departed from, the first thing that would make itself felt would be 
the fact that only a small portion of the gas coal supply is fitted for use 





at higher temperatures than those now employed, and this limitation 
would soon tend to raise the price of such kindsof coal as could be used. 

According to a highly suggestive paper read by Mr. Harry E. Jones 

this year on ‘‘ The Illuminating Power of the Gas of the Future,” experi- 
ments seem to show that with a Durham coal it is possible to increase 
the yield of gas per ton of coal by something like 25 per cent., with a 
total increase in calorific value, by increasing the temperature of car- 
bonization and diminishing the pressure in the retort. Working in the 
same way I have found results of the same character. But it must be 
borne in mind that this only means an increase in the volume of gas 
obtained per ton from 1,000 to 1,250 cubic feel. 
The most complete work ever done on the distillation of coal was by 
Mr. Lewis T. Wright, and the paper which he read at the May meeting 
of the Incorporated Institution of Gas Engineers in 1895 will long re- 
main one of the most valuable contributions to the subject of carboniza- 
tion. In it he showed that by pushing the temperature at which 
distillation was taking place, a rise in volume yielded per ton of a 
Derbyshire caking coal took place with increased heats till a maximum 
of 12,190 cubic feet per ton was reached, when the yield gradually fell 
again; and the same thing was observed with other coals. It seems 
highly probable that his conclInsion is correct, that the more rapid dis- 
tillation due to pushing the temperature in the retorts would not be 
attended by any very marked increase in the yield of gas per ton, as the 
more rapid evolution of gas in the early stages of the charge would 
hurry the gases out of the retort, and so prevent their being broken up 
by the increased temperature. Indeed, on purely theoretical grounds, 
it is impossible for increased temperatures to give more than a certain 
increase in volume, as the chief constituents, once formed in the retort, 
are so stable with regard to heat, owing to their character and to dilution, 
that but little extra gas is obtained from them, whilst in baking the 
already formed gas, it is only the higher hydrocarbons that by their de- 
composition can give any increase, and whilst some of these are decom- 
posed to carbon and hydrogen, others are being synthetically built up 
into such bodies as naphthaline. 

In a recent experiment made under my direction, a poor coal was re- 
torted at the usual temperature, and after the candle power and calorific 
value had been determined, samples were taken for analysis. The tem- 
perature of the retorts was then raised as high as it could be got and 
fresh determinations made, with the following resulst: 








po High 
Temperature. Temperature. 
Hydrogen... .....-6e.scceccesseeeees 51.11 54.68 
Saturated hydrocarbons...........-.. 36.39 32.32 
Unsaturated hydrocarbons ..........- 4.50 4.00 
Clason: WRONG 0's. desis dd. ncicce cata 7.00 7.00 
Qe!” SPS Sere nil nil 
Oxygen.... .-. av occ capi gehcabeeneaie nil nil 
Nitrogen. .......ccccerecccccccccecees 1.00 2.00 
100.00 100.00 
Calorific Value. 
Illuminating ————-~-——_-—, 
Value. Gross Net. 
Re ne ci cosenvadecopeesneveeuseueenl 15.2 612 556 
eer re ee 14.6 596 532 


Showing that the action taking place was an increase in the volume of 
hydrogen at the expense of the hydrocarbons present. Where it has 
been possible to further increase the temperature of carbonization the 
action has been still more marked. 

If, instead of taking a poor coal, as was done in this case, and using 
the ordinary retort temperature, which gives, in the first case, a large 
amount of hydrogen in the gas, a rich Neweastle coal is taken and is 
retorted first at a low temperature (dull red), and is then carbonized at 
the highest attainable temperature (bright orange), this action is still 
more striking. As far back as 1884 Mr. Lewis T. Wright made an ex- 
periment of this character, with the following results: 


L IL. 
Dull Red. Bright Orange. 








Hydrogen ........--ereeseeeeeeeeeeees 38.09 48.02 
Saturated hydrocarbons. .......-..---- 42.72 30.70 
Unsaturated hydrocarbons.......-..--- 7.55 4.51 
Carbon motfexide......--.++++eeeeeee &.72 13.96 
Nitrogen........-----++eeeeees cree eres 2.92 2.81 

100.00 100.00 

I, IL. 

Illuminating value .....-..--+-++++++. 20.5 15.6 
Cubic feet per ton... ..-.-++++-+++00: 8,250 12.006 
Calorific value, B.T.U’s (calc.)........ 811.0 588.8 


It is here again evident that the breaking down of the hydrocarbons 





into hydrogen and carbon has given the increase in volume, and whilst 
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there has been an increase in the candles per ton of coal carbonized 
amounting to 10.3 per cent., the increase in calorific value per ton is 
only 5.6 per cent. 

A large increase of temperature above that at present employed 
would, moreover, result in such trouble from stoppage of ascension 
pipes by pitch, and from naphthaline in the service pipes and mains, 
not to mention the increased quantity of sulphur compounds and the 
reduction in ammonia and tar, that, leaving out the question of wear 
and tear and fuel, such a method of increasing the yield could never 
be successful. 

There is, however, another phase of the question, and that is that by 
employing inferior coal bought at a cheaper rate and retorting it at the 
highest temperatures found compatible with economical working, the 
low grade gas of good calorific value might be obtained direct. But 
the economy to be attained would be very small. 

The method, however, of abtaining a low grade gas which would be 
most welcome to the gas manager, and would comply with the neces- 
sities of the future, would be to in no way alter the working or arrange- 
ment of the present plant, to make the same gas as heretofore, and to 
dilute it down tothe required point by a combustible dlluent which 
must be cheap enough to offer sound economical advantages, and yet 
of sufficient calorific value to keep up the heating power of the mixture 
to the needed point. 

The only gaseous mixtures which are available for this purpose are 
either water gas pure and simple or mixtures containing water gas as 


their basis. A glance at the calorific values of the so-called fuel gases 
makes this at once apparent. 


Producer gas—Dowson........:....++ : 


“e 


Indeed, with the exception of water gas, the so-called fuel gases, con- 
taining about two-thirds of their volume of inert nitrogen, and being of 
high specific gravity as compared with coal gas, do not lend themselves 
to distribution. 

Blue water gas, as it is customary to call the non-luminous mixture 
of hydrogen and carbon monoxide generated by the action of steam on 
incandescent carbon, first made its appearance in this country on a 
manufacturing scale in 1887-8, as a fuel where high local temperatures 
were necessary. Shortly afterwards carburetted water gas, a mixture 
of water gas and oil gas, was, as already mentioned, introduced at 
Beckton as an enricher of coal gas, in the place of cannel coal, which 
had at that time risen to prohibitive prices. The ease and rapidity of 
manufacture at once secured it a complete success, and at the present 
time very few large gas works are without this valuable auxiliary. 

The attitude of the public towards this new introduction wasat first one 
of apathy, but presently the gentlemen who delight in writing to the 
daily papers and seeing their names in print, recognized a golden oppor- 
tunity for self-advertisement, and the public were informed that death 
and every form of horror were being let loose upon them. The exag- 
gerated and mostly utterly false statements of the early agitators being 





to an extent supported by well-known and well-meaning medical practi- 
tioners, who had plenty of book-lore and little or no experience of the 
subject, a crusade against water gas was started, which culminated in 
1898 in the appointment of a Departmental Committee to inquire into 
the subject. Their report was issued in 1899, and it is probable that 
some legislation on the subject will shortly be brought forward. 


[To be Continued.} 








The Naphthaline Trouble. 
setsellpbeos ze 

Mr. Charles Read, of Redhill, writing in the Journal of Gas Lighting 
on this topic, remarks that it still appears to be worrying the brains of 
engineers and managers. I have read with interest the papers that have 
been produced at various meetings, also the discussions that have fol- 
lowed; and I must express my surprise that the subject has been such a 
difficult one to solve, when, in my opinion, it is simple enough. How- 
ever, I will give my experience. 

When taking the management of the Redhill Gas Works 30 years 
ago, the method then employed was to take the gas out of the top, and 
the tar out of the end of the hydraulic mains; the tar running direct 
into the tar well. The gas, with such light tarry matters as it contained, 
was conveyed to a vertical condenser composed of two rows of 5-inch 
cast iron pipes, and thence to a small scrubber for a distance of about 80 
feet. This pipe was in the ground. By this process naphthaline was 
produced in abundance; all the pipes having to be steamed out about 


four times a year. With 50 pounds pressure of steam driving direc 
into these pipes, it would take about 30 minutes before any impression 
could be made upon it; and then it would burst forth like a volcano, 
This state of things I could not allow to continue; so I set about altering 
the method of condensation, for here lies the secret of all the trouble. 
My method of procedure will be understood from the accompanying 
sketch, which shows half of the retort house and one hydraulic main. 
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A 12-inch foul main A is fixed behind each hydraulic main, having 
three openings forming outlets for the gas, tar, etc., which travel to 
gether round the 12-inch pipe A, B, C; the other side of the house being 
the same. After going round the retort house, these two foul mains 
join another running along the wall of another retort house. Having 
travelled this single pipe for a distance of about 50 feet, the heavy tar is 
drawn off by a 2-inch pipe (the old vertical condenser being dispensed 
with); main thermometers being placed in the foul main at various 
distances. The gas, with such light tar as it may contain, then traverses 
another 12-inch main, made of wrought iron, round the purifier house, 
all under cover—no part being exposed direct to the sun’s rays—for a 
distance of about 200 feet, and having a gentle back-fall to the point 
where the heavy tar is drawn off, and fcrms an excellent condenser. 

I feel assured that if engineers and managers would dispense with 
their vertical pipe and battery condensers, especially where they are 
exposed direct to the sun’s rays, and adopt a horizontal main similar to 
the one I have described, all their naphthaline troubles would very soou 
disappear, and peace and contentment reign—a condition of things 
which the Redhill Gas Company have enjoyed for the past 28 years. 








Blast Furnace Gas Engines and Their Work.—I.' 
a aiaieantstnts 

Director Reinhardt, of Dortmund, Germany, has presented at the 
meeting of the Verein Deutscher Eisenhuettenleute an admirable paper 
on modern blast furnace gas engines, which is both descriptive and 
critical, and gives a great deal of information which has not yet been 
brought to the attention of the metallurgical world. We take from it 
the following data: 

In comparison of motors a series of considerations must be taken into 
account which I will enumerate in the order in which they appeared to 
me to possess importance: 

1. Security in operation. 

2. Quiet running. 

8. Accessibility of those parts which must be most frequently inspected 
and cleaned. 

4, Regulation. 

. First cost. 

. Consumption of Jubricants. 

. Number of calories required per horse power. 

. Space occupied: 

. Points affecting the coupling to dynamos or blowing engines. 

10. Consumption of water. 

11. Balancing of masses. 

12. Elegance of design. 

Naturally this order will be somewhat changed according to special 
considerations. 

Before taking up individual designs I desire to say a few words cou 
cerning the Otto’4-cycle motor, which is now being built by all enzive 
works, and to give some data relative to its operation. The single acting 
4-cycle motor is generally and exclusively used for larger units witiou! 
guides or cross heads, as indicated in Fig. 1, so that the cylinder itself 
represents the guides and the long piston takes the functions of the «ros 
head. This type of motor can, of course, be produced more cheaply ‘hia! 
the cross head motor and is, therefore, preferred by those selling eng: 1° 
It is stated also that experience has proved that the gas consumpti'! 
less than that of a motor with cross head. This may possibly be ¢ 
plained by the fact that it is very difficult to attain absolute accura:y 
building together the cylinder and the guides and to bring into lin: the 
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cross head with its connections. The result is that probably with every 
stroke the piston rod bends and therefore brings about unnecessary fric- 
tion, But after a cylinder has undergone a certain amount of wear this 
friction disappears; then, according to my opinion, there is no reason 
for a larger consumption of gas in the case of cross head motors. 

It is the practice in many, although not all, gas engine works to fit 
the piston during the trial run at the works under loads gradually in- 
creased in such a manner that at its maximum power it does not pound 
and has a bearing all over. This is done not alone because the piston 
when performing the function of a cross head must accurately fit into 
its guides, but also because the piston itself and not rings alone must 
contribute to the packing. The work of fitting requires very experienced 
men, because the piston expands more freely than the cylinder, so that 
those parts which must be removed from the piston are indicated only 
by increased friction. The workmen can only estimate by hearing the 
time when those parts which bind are sufficiently indicated without 
any injury to the cylinder. Further on we shall see what value this 
difficult piece of work has in the long run. 

As a rule the gas engine has from 5 to 10 piston rings, all of which in 
the case of the piston motor are located at the back end of the piston 
between the piston end and the piston bolt. These rings wear out the 
cylinder by their 10 to 20 edges in presence of the unavoidable residues 
of combustion very much more rapidly than is the case in steam engines. 
The front part of the cylinder, which is not touched by the rings, shows 
almost no wear, while the middle part of the cylinder, which is in con- 
tact with all of the rings, shows the greatest wear. As indicated in Fig. 
1, the wear decreases toward the end. The result of this is that in time 
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Fig 1.—Section of Piston. 


a ridge forms in the cylinder near the crank end, which makes it diffi- 
cult to take out the piston. Therefore this ridge must be as frequently 
removed as is possible, so that the piston may be withdrawn later on. 
Besides this, the space between the inner surface of the piston rings and 
of the piston proper in the ring notches fills up with oil and the products 
of combustion. These substances adhere by burning, so that the ri ngs 
do not have as much play as they had at first, and often they stick alto- 
gether, a thing that may lead to leakage of the piston. 

It is a very difficult thing under such circumstances, in the case of 
older engines, to take out that part of the piston which is supplied with 
the rings which cannot be longer compressed. For this reason it is well 
to take out the piston more frequently, even when there is no direct 
cause for the operation, and to clean the rings in the well-known man- 
ner. For large engines this is certainly a disagreeable feature. The 
causes might be lessened to some extent if the rings were distributed 
over the entire length of the piston, so that one ring at least covers its 
course the entire length of the cylinder. It is urged against this 
arrangement, which has been adopted by some, that the first ring is apt 
to strip off the oil and to eject it from the cylinder, so that thesresult is 
an excessive consumption of lubricant. 

The wear of the cylinder referred to is usually so large in the first 
few months that accurate fitting of the piston has become valueless. 
The piston acting as a cross head has thus developed play in its guides. 
Particularly during the compression stroke it is lifted and then falls 
back again. In the case of smal] engines the blows thus created are not 
of importance, but they are very troublesome with large engines, 
particularly when the piston bolt does not pass through the center of 
vravity of the piston. 

A further result of the wearing of the cylinder is that the piston itself 
does not contribute to packing, and unless the rings from the outstart or 
vy corresponding wear do not perform this function the motor leaks. 
‘t is, therefore, well to depend upon the rings at the outstart for pre- 

enting leakage, and to give up the plan of fitting the piston. For 

‘rger powers only engines with guides and cross head should be pur- 

\ased, ; 

The cross head motor has the further advantage that the cross head 
caring, which is one of the most difficult details with large engines, is 
-) longer placed in the hot piston, where it always proves troublesome. 
esides, the same number of piston rings might be distributed over a 


form wear of the cylinder be reached. A further property of the single 
acting 4-cycle motor, at least one designed as a cross head motor, is the 
exceptionally quiet working of the connections. This is due to the fact 
that the alterations in pressure always take place under favorable cir- 
cumstances. As contrasted with the steam engine, the loading of the 
motor has no influence upon this quiet action, at least in those cases 
when the regulation does not at the same time change the degree of 
compression. Therefore it is the general practice to regard as super- 
fluous in the case of the ordinary 4-cycle motor an arrangement for 
taking up wear of the crank bearing. The construction becomes a 
simple one and permits the use of economical oiling appliances. 

A further advantage of the open 4-cycle motor is that the piston can 
be readily taken out for the purpose of cleaning so long as the wear of 
the piston has not become excessive. It is possible, too, to control the 
tightness of the piston and to a certain extent the oiling of the same 
when it is in operation. y 

When the piston becomes increasingly leaky} the efficiency declines 
and the exhaust gases eject the cylinder oil, thus raising the tempera- 
ture of the surfaces and causing corrosion of the piston or the rings and 
the cylinder. Itis certainly a matter of great importance that in the 
case of the open 4-cycle motor this fact may be at once observed and 
may be counteracted, at least for a short time, by a more liberal use of 
lubricant and possibly by stopping the engine at the right time. 

The simple construction and the undoubted advantages of the open 
4-cycle motor were possibly the reasons why the designers were loath 
to abandon it when taking up the building of large engines. The dis- 
advantages - namely, the relatively low uniformity, which cannot even 
be expressed in the case of arranging the 4 cycle motor as a duplicate 
machine, and furthermore the probable limits in the size of the parts— 
led to different combinations of the 4-cycle cylinder. In the case of all 
these engines the maximum size of the unit was limited by fear as to 
the safety of the cylinder heads for large sizes. *In small gas engines 
the inlet valve is usually placed below and the exhaust valve at the 
side of the cylinder head in a casing screwed onto the same. Itisa 
rare occurrence that the heads, which are arranged ball shape in the 
interior, become defective. This is generally the result of a heavy de- 
posit of scale in the cooling jacket, or of freezing in winter. With 
reference to the valve motion, one valve, in the case of larger motors, 
has been placed in the lower part of the cylinder head and the other 
vertically above it. This arrangement, in itself, good so long as it was 
a question only of two valves, requiring specially fitted valve cages, 
and it was not always practical to attain easy cleaning of the valve, be- 
cause in order to affect this the whole valve cage had to be removed, 
and under certain circumstances a part of the valve gear had to be 
taken down. An effort to meet this difficulty has been made by placing 
both valves side by side in the inner wall and locating above each valve 
a tubular opening closed by cover aud through which the valve could 
be readily drawn out upward. 

So far as the cleaning of the valves and the inner part of the cylinder 
head is concerned this design is therefore advantageous, but it leads to 
an unfavorable shape of the cylinder head with reference both to the 
surface of the compression chamber and to the dauger which lies in a 
short stiff connection between the outer and inner walls of the cylinder 
head at places which are exposed to stresses due to the different 
temperatures between the outer and the inner wall. Soon after these 
heads were introduced the reports appeared that they cracked very 
readily, particularly so far as the outer wall exposed to tension stresses 
is concerned. 

This began the difficulties with the cylinder heads, and they in- 
creased still more since designers did not immediately decide in the 
case of the larger cylinder heads to return to the former design of two 
valves placed one above the other, the outlet valve being cooled with 
water through a hollow spindle. Designers persisted in the construc- 
tion of four valves placed side by side in the lower inner wall. Now 
that the better arrangement has been adopted with all larger 4-cycle 
motors the hope seems justified that danger of cracking is not as great 
as it was at one time. The new heads of the larger engines are gener- 
ally made of annealed steel castings, so that it is probable that so far as 
material is concémmed they cannot be very much improved. 

I am inclined to doubt, however, whether cast iron cylinder heads 
which have cracked, when supplanted by steel castings will prove more 
durable in the long run, particularly if there has been no change in 
the design. 

Mr. Reinhardt goes into a somewhat elaborate discussion of this point 


which we need not reproduce at this time. 
A further danger in the case of large cylinder heads is the thickness 





, eater length, and in that manner leakage might be avoided and uni- 


of the cylinder head flange, Fig. 2, This flange is cooled “only ai one 
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Fig. 2.—Section of Cylinder Head. 


surface, and is exposed to the highest temperatures on the other sur- 
face, the contrast being particularly great as compared with the outer 
wall A. A very heavy flange is therefore very dangerous in itself, 
even if it is cooled, because the accumulation of heat creates stresses 
upon the rim. 

Questions addressed to the steel works which have gas engines in 
operation have shown that many of them did not at first work quite 
satisfactorily, but that the builders have succeeded in putting the plant 
into a satisfactory condition. It must be admitted that the gas engine, 
aside from the new designs which have been planned by some firms, 
has proved on the whole a machine which can be utilized by the iron 
industry. 

I must confess that the following difficulties seem to me to be likely 
to affect adversely the introduction of the gas engine and the value of 
those already in operation: The difficulties of starting in the case of poor 
gas, or of correct position of the gas valve, the loss of time which grows 
out of repeated failure to start, so that the air tank must be pumped full 
again; the premature ignition which is to be feared at certain intervals 
with large engines; the disturbances created by possible refusal of the 


igniting appliance; the necessity of removing the piston and the valves: 


for the sake of cleaning them, which occurs frequently as compared with 
steam engines; the irregularities in running with many gas engines 
when they are lightly loaded, or run without a load, and the experiences 
with some cylinder head designs and some cylinder arrangements. 

Apparently all these disturbances do not occur as often or are not so 
troublesome as was thought probable, as the works’ engineers have soon 
accepted them, reaching the conclusion that they must be taken into the 
bargain in view of the other advantages of the gas engines. It seems 
that the device of starting with compressed air works without trouble. 
Against poor gas in s'arting provision may be made by allowing gas to 
escape, after proionged stops of the engines, until it burns with a long, 
blue flame, and certainty of igniting may be attained by arranging for 
two igniting devices. Starting a cold engine is sometimes difficult, par- 
ticularly when moisture has developed in the interior and specially in 
the igniting apparatus, so that there is no spark. In order to prevent 
this, steam has been introduced into the water jacket of the cylinder 
head, and it is sufficient, too, to take out the igniting apparatus and 
warm it. 

A short review of the development of the gas engine in iron manu- 
facture shows at the outstart that the Oechelhaeuser 2-cycle motor was 
competing with the 4-cycle engine without leading to any remarkable 
progress in either system. Possibly the reason was that the early 
Oechelhaeuser engine, as at first installed at Hoerde, worked with a 
mixture pump, and, therefore, there was a large quantity of explosive 
mixture before the working cylinder. The regulation, too, was in- 
adequate ; the whole engine was not simple and required much room in 
spite of the fact that there was no valve gear on the working cylinder. 
It was known, too, that one of the crank shafts had broken. 

In brief, the representatives of the single acting 4-cycle motor did not 
believe it necessary to make special efforts in competition with the early 
type of the Oechselhaeuser engine. The result was that there appeared, 
almost simultaneously, the well-known 4-cycle co: bination of the 
Gasmotorenfabrik Deutz of the Société Cockerill at Seraing, of Ge- 
brueder Koerting and of the Maschinenbau Gesellschaft Nuernberg. 

In the meantime Koerting busied himself with the building and test- 
ing of first a double acting 4-cycle motor and later a double acting 
2-cycle motor, with the we!l-known success. Koerting’s success was 
probably the reason why other gas engine builders took up the revision 


of their ideas and now recommend the double acting 4-cycle motor as 
the best engine. 

With all these engines the igniting is now only effected by the elec- 
tric spark. Water cooling of the piston has been generally adopted fur 
cylinders of 150-horse power and upward. It is a minor complication 
which has proven effective. It is certain that the cooling of the piston 
reduces leakage, decreases the consumption of lubricants, lessens tlic 
chances of premature ignition by the burning on and glowing of a 
crust on the piston end and the clogging of the piston rings. A coole:| 
piston need not be taken out so frequently to be cleaned as is necessary 
with an uncooled piston. Packing boxes are also quite generally use«| 
with gas engines without giving more trouble than they do with large 
steam engines. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


ec 


Mr. H. RussEuu has resigned the position of Assistant Superintendent 
to the Detroit Gas Company so that he might assume the duties of 
Superintendent of Works to the San Francisco Gas and Electric Com- 
pany. 





THE Salinas (Cal.) Gas and Electrical Appliance Company has sold 
its business to the Salinas Water, Light and Power Company. 





AT a meeting of the shareholders in the Niagara (N. Y.) Light, Heat 
and Power Company, the following officers were elected: Directors, 
John W. Fisher, George P. Smith, L. T. Palmer, George A. Lewis and 
W. S. Wende; President, John W. Fisher, Buffalo, N. Y.; Vice- 
President, George P. Smith, North Tonawanda, N. Y.; Secretary and 
General Manager, L. T. Palmer, North Tonawanda, N. Y.; Treasurer, 
George A Lewis, Boston, Mass. 





THE annual report of the Buffalo (N. Y.) Gas Company, shows that 
the net earnings, for the year ended September 30, were $339,137. The 
interest on the Company’s bonded debt for the year was $290,250, leav- 
ing a net profit of $48,887. For the previous year the surplus earnings 
after the payment of interest amounted to $13,689. 





Ir is said that the proprietors of the Central Light and Power Com 
pany, which was organized in 1893 to do a lighting business in Roches- 
ter, N. Y., propose to establish a plant to compete with the Rochester 
Gas and Electric Company. The officers of the concern are: Directors, 
J. De Witt Butts, John Ladwig, F. S. MacComber and E. V. Stoddard: 
Secretary, F. 8S. MacComber; Treasurer, John Ladwig. 





Messrs. H. G. Barnes, Jas. Lynn, W. H. Glenn and T. 8. Atkinson 
have petitioned the authorities of Paulding, O., for the right to there 
construct and operate a gas works. i 





Mr. W. H. Pearson, General Manager of the Consumers Gas Com- 
pany, of Toronto, Can., has arranged for the installation of additional 
water gas plant up to a daily output of 800,000 cubic feet. 





A CORRESPONDENT forwards the following from Grand Rapids, Mich., 
under date of the 4th inst: ‘‘Mr. Joseph Brewer, of this city, when 
recently asked about the application of himself and others to tie 
authorities of Holland, Mich., for the right to operate a gas plant in 
Holland, said: ‘The published reports that we have filed that applica- 
tion on behalf of some other parties is wholly without foundation: The 
application was made by H. B. Webber, of Ionia, Charles H. Bender 
and myself for ourselves and no one else. Mr. Webber now owns gas 
plants at Ionia and at, Traverse City. If we secure the franchise asked 
for, and we expect favorable action by the Holland Council, we will 
put in a gas plant at Holland. No other parties in this city or else- 
where are interested with us.’” 





‘Tue Equitable Illuminating Gas Light Company, of Philadelphia, 
has declared a semi-annual dividend of 3 per cent., payable to-day. 





TBE voters of Ashton, Ills., will shortly-be called upon to ballot as to 
the advisability of bonding the town for the purpose of raising the 
funds necessary to construct a lighting plant. 





‘A CORRESPONDENT forwards the following from Indianapolis, Ind., 





under date of the 6th inst.: ‘If the Indianapolis Gas Company’s sales 
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of artificial gas for the half year just ending increases as much over the 
preceding 6 months as they did in the 6 months ending June 20, the 
price of the gas will be reduced to 95 cents per 1,000 under the ordinance. 
The ordinance provides that when the sales for a year exceed 300,000,000 
cubic feet, the price shall be reduced from $1 per 1,000 to 95 cents, and 
that when they exceed 350,000,000 cubic feet, the rate shall be reduced 
io 90 cents per 1,000. The semi-annual report of the Company to the 
City Comptroller, for the 6 months between June 20, 1901, and Decem 

ber 20, 1901, showed that the sales aggregated 114,568,000 feet. For the 
half year from December 20, 1901, to June 20, 1902, the sales were 
141 689,900 feet. Thus the sales increased 27,121,900 in the 6 months 
ending June 20, 1902, over the half year ending December 20, 1901. 
If this rate of increase has been maintained, it would make the sales for 
the year between December 20, 1901, and December 20, 1902, 310,421,700 
cubie feet, or about 10,000,000 cubic feet more than enough to obtain the 
reduction in price. Some of the city officials believe the increase has 
been even greater than this because of the large number of people in 
apartment houses and elsewhere that are using artificial gas for cooking. 
The Company’s next report will cover the time up to the 20th of this 
month. It probably will not be filed until after the first of the year, 
but if there is a reduction it will go in effect in time for the January 
bills. The reports are sworn to by 8. D. Pray, Secretary. He says he 
has not made any totals, but that he will not be greatly surprised, in 
the light of the increase shown by the last report, if the figure should 
run over 300,000,000. If it does not this time, if is only a question of a 
few more months until it will, he says. The city officials feel that 
another year at the farthest will see the sales pas the 350,000,000 mark, 
and the price drop to 90 cents.” 





THE incorporation of the Acme Gas Company, with headquarters in 
Newark, N. J., by Messrs. Burton W. Gibson, Thomas G. Barnes, 
Joathan Holden, Stephen Callaghan and Nathan F. Griffith, is jan- 
nounced, It is capitalized in $1,000,000, of which sum $1,000 is paid in. 
Its named object is to deal in gas plants generally. 





THE Davenport (Ia.) Gas and Electric Company has arranged for the 
placing of a 600 kw. alternator to be driven by a 1,000-horse power 
engine. It will also add to its electrical outfit 3 Brush arc machines of 
125 lights each. 





THE time for holding the annual meeting of the San Francisco Gas 
and Electric Company has been changed from January 2ist to April 
21st. It looks that some sort of a truce will be patched up shortly in 
connection with the gas and electric lighting service of the city. Even 
the Spreckles contingent can tire of losing money. 





Mr. Patrick F. Durry, for many years the efficient Superintendent 
at Jamestown, N. Y , for the Pennsylvania Gas Company, died at his 
home in that city some days ago. He was in his 47th year. 





THE proprietors of the Orange County Gas and Electric Company, of 
Middletown, N. Y., have ordered a reduction in the rate for gas sold on 
fuel and power account of 25 cents per 1,000 cubic feet—to $1.10 from 
$1.35. 





- 

Messrs. W. E. STEINWEDELL, P. Plantinga, Arthur M. Smith, Fred- 
erie C, Howe and Walter Lucas have filed formal notice of the incor- 
poration of the Gas Machinery Company, with headquarters and shops 
in Cleveland, O. The Company is capitalized in $50,000. 





THE gas works at Pomona, Cal., in so far as the generating division 
thereof is concerned, will be remodeled for operation on the Lowe type 
of crude oil working. 





THE corporate title of the Baraboo (Wis.) Gas and Electric Light 
Company has been or is about to be changed to that of the Baraboo 
lighting Company. Messrs. George Mayers and John Brown, of Chi 
ago, are interested with Messrs. B. H. Strong, Daniel Ruggles and C. 
|. McFarland, of Baraboo, in the direction of the Company. 





AT the hearing before the Massachusetts Board of Gas and Electric 
|..cht Commissioners, on the petition of the East Boston Gas Company 
‘0 permission to increase its capital stock in the sum of $55,000, no one 
“vpeared in opposition. Decision was reserved. 





\ik. GkorGE Porter, Jr., who is the main man in the development 
‘. the projected gas-plant for the Prescott (Ariz.) Gas and Improvement 


Company, asserts positively that the works will be completed by 
September Ist. 





THE Lowe family have incorporated the Los Angeles (Cal.) Inde- 
pendent Gas Company, the baptism of which was made in a capital 
stock naming of $5,000,000—only $5,000 thereof, however, has been sub- 
scribed. The Directors are: T. 8. C. Lowe, T. Lowe, Caroline W. Dob 
bins, Lynn Holm and A. H. Bronson. We wonder how much stock 
Caroline W. Dobbins subscribed and will pay for. 

Mr. L. K. Davis, of Indianapolis, Ind., has purchased the gas and 
electric lighting systems of Martinsville. Ind. He will rebuild both the 
plants, for the sufficient reason put forth by himself that ‘‘ As they now 
stand they are practically nothing else than junk.” The contract for 
the gas reconstruction has been awarded to the United Gas Improve- 
ment Company, »nd the Western Electrical Supply Company, of St. 
Louis, will rebuild the electrical division of the Martinsville plant. 





A RECENT issue of the Staten-Islander, a representative newspaper of 
the Borough of Richmond, N, Y., had this to say respecting the gas ser- 
vice of that place, which for some time has been carried on by the New 
York and Richmond Gas Company, a concern that is controlled by Mr. 
F. H. Shelton and his associates: ‘‘ There was a time on Staten Island 
when one of the chief causes of complaint was the low qualiiy of gas 
and the high price charged for it. The Gas Company was a grievance, 
year in and year out; now it is a benefit and a blessing. This is not a 
fairy tale, or a mysterious transformation. It is simply that a new 
Company, the New York and Richmond Gas Company, has been created 
out of the old one, and that a live, businesslike and public spirited con- 
cern has grown out of the obsolete and mouldy corporation of earlier 
days. It is not too much to say that this has been due not only to the 
sound sense and honest purpose of the new owners of the plant, but 
very largely to the intelligent industry and common sense of one man, 
and that man is theGeneral Manager, Mr. Thomas O. Horton. Popular 
personally and with the address of an experienced man of affairs, he 
has so handled the property entrusted to his direction by those who 
were wise enough to choose the right man, that he has improved the 
gas, the service, the rate and the temper of the consumers.” How the 
self-contained, unobtrusive, but persistent and convincing gentleman 
that he is—General Manager Horton—must have nervously shifted his 
eyeglasses when he read the Staten-Islander’s comment. The best of 
it all, though, is that the comment is justly deserved by Company and 
man. 





Resipents of Sandy Hill, N. Y., have been granted a franchise for 
the construction and operation of a gas works at Bennington, Vt. It is 
stipulated that the maximum selling rate shall not exceed $1.50 per 
1,000 cubic feet, and it is further agreed that at the end of 10 years from 
the date that gas is first sent out the authorities may purchase the plant 
for operation on public account, the purchase price to be the original 
cost of the system, plus 10 per cent. 





SENATOR TUCKER has presented to the Rhode’Island Legislature a bill 
to incorporate the South County Gas and Power Company. It is 
thought that this may have to do with certain proposed consolidations in 
Providence and other districts adjacent thereto. 





SUPERINTENDENT WALSH has arranged for a system of main exten- 
sions to the existing service of the Wichita (Kas.) Gas and Electric 
Light Company that will call for an expenditure of $15,000. 





A CORRESPONDENT in Boulder, Col., forwards the following under 
date of the 5th inst.: ‘‘ Another large enterprise was added to Boulder’s 
industries yesterday when the Boulder gas works sent out its first gas. 
To-morrow the Company will begin regular work. The opening of this 
enterprise has been delayed on account of the inability of the railroad 
to furnish materia] as fast as needed. The plant is located in the Com- 
pany’s 40 by 94 brick building on Thirteenth street, and is equipped 
with the best machinery, fixtures and apparatus obtainable. The plant 
represents an outlay of $50,000 and its two large generators have a 
daily capacity of 250,000 cubic feet and the holder of 50,000 cubic feet.” 





Mr. SaLem Howe WALES, a prominent figure in both the municipal 
and business life of New York city, and for nearly 24 years managing 
editor of The Scientific American, died December 2, of apoplexy. He 
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was born in Wales, Mass., in 1825, and came 
to New York in 1846, where 2 years later he 
became associated with The Scientific Ameri- 
can. In 1855 he was appointed New York 
State Commissioner at the Paris Exhibition. In 
1873 he was made Park Commissioner of New 
York, and later became President of the Com- 
mission, and besides a number of years in this 
service was also for a time President of the 
Dock Department. He was one of the early 
Commissioners of the New East River Bridge, 
was one of the founders of the Metropolitan 
Museum of Art and a director and member of 
a large number of institutions of business, art, 
science and charity. 








The Market for Gas Securities. 
— 

The peculiar conditions prevailing in the 
money market are making it rather uncomfort- 
able for those who have been trading on the 
long side recently; but the safe man is the one 
who fears not the money rate, for as he can buy 
for cash, and buy outright, it makes little 
difference what current call or time loans are 
commanding. Despite the ominous appearance 
of ruling values in Consolidated gas, we notice 
that several small lots were taken for cash “in 
and about ” 210, and further orders were given 
for other small lots at that figure or under. It 
seems queer that these shares should be selling 
at the quoted r»tes, when the absolute business 
of the Company is showing the greatest gain 
ever made in its history, no matter with what 





period the comparison is made. Buy Consoli- 
dated and you'll be on the right side. City gas 
bonds are decidedly on the high side; and the 
iittle floating Mutual that is left is bid for often. 

Brooklyn Union is at the nominal figure of 
219 to 225, while the Company’s earnings for 
the current year must certainly have been 
equal to 16 per cent., wasteful and all as its 
management has been. Peoples, of Chicago, 
is strong, and the shares are undoubtedly a 
buy. Baltimore Consolidated is as before, and 
Bay State gas is said ‘‘to have gone” to 1}. 
The United Gas Improvement Company’s 
regular quarterly dividend of 2 per cent. is 
payable the 15th prox., and at the siachéal 
Philadelphia prices there should be good profit 
in the purchase thereof. 








Gas Stocks. 
—_— 


Quotations by George W. Close, Broker and 
Dealer in Gas Stocks. 


16 Waut Staeet, New Yors Orrx. 
DEcEMBER 15. 


eral communications will receive particular atter. 
tion, 

(Pr The following quotations are based on the par value 
of $100 per share. 

N. Y. City Compantes. Par. 

100 
1,000 
1,000 
1,000 


Bid. Asked, 
20834 209 
110 112 
105 
118 
108 
350 


Centra! Union, Bonds, 5’s. 
Oquitable Bonds, 6's... 
* 1st Con. 5’s....... 
Metropolitan Bonds........ 
MUTUAL... ccccccccccccccccce 
Yew Amsterdam Gas Co. . 
Bonds, 5’s .. 
Vorthern Union, Bonds, 5’s. 
jew York and East River.. 
Bonds Ist 5'S.......sc008 

“ ist Con. PB.csssee 
Bonds, ist Mortgage, 5’s 


vonkers 


1,000,000 

2,300,000 
658,000 - 

3,500,000 100 
750,000 ° 


120 
112 


11,000,000 
1,250,000 


1,000 


3,500,000 
1,500,000 
5,000,000 
5,000,000 
1,500,000 

299.650 


Out-of-Town Compantes. 
wpeniye Union .. 


15,000,000 
15 000,000 
50,000,000 
2,000,000 
450,000 
509,000 1 


-sinesictiad 
Say State....... eeeeeeeee 
“ Income Bonds..... 
Binghamton Gas Works... . 
“ Ist Mtg.5’s......0. 
B8ostun United Gas Co.— 
eer eee F. Trust.... 7,000,000 
“ “ “ aN 3,000,000 
manne City Gas Co...... 5,500,000 
i) oe Bonds, B's 5,256,000 
Japital,Sacramento........ 500,000 
Bonds (6's).. 150,000 
000,000 


teed Gold Bonds........ 7,650,000 
Nincinnati Gas & Elec. Co.. 29,500,000 
Yolumbus (O.) Gas Co., Ist 

Mortgage Bonds.......... 
Columbus (0.) Gas Lt. & 

Heating Co....ceceee 
Jonsumers, Jersey City 

Bonds ....ccccce.scccccece 
Consolidated, Baltimore... 

Mortgage, 6°s.........+. 

Chesapeake, ist 6’s. 

Equitable, ist 6's. ...... 

Consolidated, ist 5°s.... 1,490 000 
tonsolidated GasCo.ofN.J. 1,000,000 

* " ‘ 380,000 1 
Yonsolidated G. & E. Co.'s. 

Little Falls, N.Y.... 


1,500,000 


1,682,750 
3,026,500 


600,090 
1,700,000 
11,000,000 
3,600,000 
1,000,000 
910,000 


Detroit City Gas Co........ 
“ Prior Lien 5’s....... 
Detroit Gas Co., 5°8.... «++. 
* BOR. FO sicatvescasee 
Equitable Gas & Fuel Co., 
Essex and Hudson Gas Co. 
Fort Wayne .......-cseeeees 
Bonds. 





Grand Rapids Gas Lt. Co. 
lst Mtg.5’s........ 1,225,000 


750,000 


Hudson County Gas Co., of 
New Jersey.....sss+s00++ 10,500,000 


Bonds, 6’s....... 
Jackson Gas Co....sssseees 
a Ist Mtg.5'S.....00 
Kansas City Gas Light Co., 
seseee. 5,000,000 
Bonds, ist 5’s..... sents 3,822,000 
Laclede, St. Louis .......... 10,000,0C0 
Preferred......... sesees 2,500,000 
seeseees 10,000,000 
Lafayette Gas Co., Ind..... 1,000,000 


Madison Gas & Elec. Co. 
‘¢ 1st Mtg. 6's....00.6 
* 6 per cent. scrip, 
due 1910......006 100,000 
Montreal, Canada .......... 2,000,000 
Newark, N.J,,Con.GasCo 6,000,000 
Bonds, 6'S.....sseeeeees 4,600,000 
New Haven..... 1,000,000 
Nashville Gas Lt. Co........ 1,000,000 
Oakland, Cal..........ses0+. 2,000,000 
ad BDettEt.ccocceces 759,000 

Peoples G. L. & Coke Co., of 

Peoples Gas Lt. & Coke Co., 
Chicago, ist Mortgage.... 20,100,000 
24 = eee. 2,500,000 
Rochester Gas & Elec. Co.. 2,150,000 
Preferred.....ocssese0e0 2,150,000 
Consolidated 5’a........ 2,000,000 
San Francisco, Cal. ........ 10,000,000 
St. Paul Gas Light Co...... 1,500,000 
ist Mortgage 6's........ 650,000 
Extension, 68. 4....+200 600,000 
General Mortgage, 5’s.. 2,465,000 

St. Joseph Gas Co. 

“ 1st Mtg. 5’s....00.. 


350,000 


751,000 
1,975,000 
2,047.000 
2,600,000 
First mortgage 6’s...... 600,000 
Western, Milwaukee. 

Bonds, 8's ....., ....008- 
Wilmington, Del. — 
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DIVIDEND NOTICE. 


OFFIcE oF THE UNITED Gas IMPROVEMENT Co., 





CoRNER BROAD AND ARCH 87s., 
PHILADELPHIA. Pa., Dec. 10, 192. 
The Directors have this day declared a quarterly’ dividend 
of 2 per cent. (one dollar per share), payable Jan. 15th, 
1908, to stockholders of record at the close of business, Dec. 
31, 1902. Checks will be mailed. 
1436-5 LEWIS LILLIE, Treasurer. 


Gas Analyses of All Sorts and Conditions, 


Analyses of Solid and 
Liquid Materials as Well, 


That are needed by Gas Companies at 
any time in the conduct of their busi- 
ness, may be obtained from 


DR. W. H. BIRCHMORE, 


1421-tf 341 ADELPHI ST., BROOKLYN, N. Y. 


POSITION WANTED, 


TO MANAGE COAL OR WATER 
GAS PLAN’, 
By a progressive and competent young man, 
Address, “*M. F.,” 
1436-1 Care this Journal. 


SUPERINTENDENT 
WANTS POSITION. 


Young man of thorough experienge in every department 
of the business. Can guarantee regults in manu: acturi: g, 
and can instil the necessary energy into the hunt fur new 
business. G record and excellent refe: ences. 


1435-3 Address, ** DIVIDENDS,” care this Journal. 


























s — 
Position Wanted 
As Superintendent or Manager, 
By a hustling young business man, who has had many years’ 
experience in the successful man»gement of coaj, water and 
natural gas plants. Best of references. 
1436-3 Address, ** D.,” care this Jourual. 


Wanted, Position 


As General Bookkeeper with a Gas 
Company, 
By a man of !7 pra experience. Is familiar with the Mc- 
Millin system of gas accounting. Can furnish references. 
Please state salary paid. Address, ““ BOOKKEEPER,” 
1483-6m. Care this Journal. 


Situation Wanted 
By a Superintendent of Many Years’ 
Experience 
In the manufacture and distrinution of coal gas, 
mains and services, handling gas stove trade, vesahing as 


setting meters, and all work pertaining to the business, 
Best of references. 


1434-2m Address, “ E. M.,” care this Journal. 


WANTED, 


Second-hand Station Meter, 
from 60 to 72 inches diameter. 


Four Purifying Boxes, ? feet by 
12 feet, or about that capacity. 
1416-tf Address, G. M. ROSSMAN, Treas., Keene, N. H. 


FOR SALE. 























A GAS PLANT 


In prosperous Westein county seat. 
1436-3 Address, “*‘ OWNER,” care this Journal, 











American Gas Light Journal. 


For General 
Store Lighting. 























For Store 
Lighting 

with 

One MANTLE 
NIGHT LAMP. 

















The HUMPHREY, sts sr: 





For Window 
Lighting. 


For 
Outside 
Lighting. 


MANUFACTURED BY 


General Gas 
Light Co., 


KALAMAZOO, MICH. a 
NEW YORK OFFICE, - 54 WARREN ST. Pore 
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~ FRANK D. MOSES, 


ERENION, N. J., 


nse Fnigineer and Contractor. 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS.NOT UP-TO-DATE. 


aa —_ CORRESPONDENCE SOLICITED, ..._ 


THE REEVES PREPAYMENT ATTACHMENT. | 
SAFETY. =— ADJUSTABLE 


Giving long warning to con- a Price Dial, instantly set by 
sumers. locked pointer. 


CAPACITY. ADAPTABLE 


$20. Can be prepaid at one To any make of meter. 


time. 
SIMPLICITY. ‘SECURITY. 
Steel Case. Cannot be ‘beat- 


It’s construction--all gear work re 
--insuring absolute accuracy. en” or defrauded. 


MANUFAGTURED BY THE REEVES MFG. GO., NEW HAVEN GONN. 


SELLINC ACENTS, THE NATIONAL COSMORAMA CO., NEW HAVEN, CONN. 


Gas Analysts Manual, 


By JAQUES ABADY, M. Inst. Mech. E. 
(Incorporating F. W. Hartley’s “Gas Analyst’s Manual” and “Gas Measurement.”) 















































Ninety-three Illustrations and Nine Folding Plates. 
Bound in Handsome Half Leather. Price, - $6.50, 





FOR SALE BY 


A. M, CALLENDER & CO., - - 42 Pine Street, New York City. 
4 COX’S HIGH-PRESSURE FLUID DISCHARGE COMPUTER. 


This Computer solves the following formula, which is applicable to Gas, Air and other elastic fluids, 
flowing through long pipes with high initial pressures: 


Discharge in cubic feet per hour at t= 33.3 2 d® x (p.-P =P,’ YY, 
atmospheric pressure Lxw 
Where d = diameter of pipe in inches, 
Pp, = absolute initial pressure in pounds per square inch, 
ps = = absolute terminal pressure in pounds per square inch, 
length of pipe in miles, 
w = specific gravity of the fluid when air = 1. 


To Find the Discharge from a Pipe and the Required Size of Pipe. 


(1.) Set the specific gravity of the fluid opposite the length of pipe; 

(2.) Bring the DIFFERENCE of the initial and terminal gauge pressures opposite the sum of the initial 
and terminal gauge pressures; 

(3.) Opposite any diameter of pipe will now be found the discharge in cubic feet per hour at atmo- 
spheric pressure; and 

(4.) Opposite any desired discharge will also be found the required diameter of pipe. 


Price of the Computers, in Cloth Case, 6} x 8 inches, $5 Each, Net. 


A. M. CALLENDER & CO., 42 PINE ST., N. Y. 
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fconomize Heat in 
Water {jas 
Plants, 


-BY UTILIZING A 














To absorb the heat now going to 
waste when you blow through 
your superheater to heat the 
feed water for your boilers to the 
temperature of the steam. This 
is now being done at the Pough- 
keepsie Gas Works, Poughkeep- 
sles N.Y. :: : : : : 


—— > 


Write for full particulars how this 
is accomplished, the saving effected, 





and the advantages gained, to the 


GREEN FUEL ECONOMIZER 6O., 


MATTEAWAN, N. Y. 











Gree S ECOMOMIZEY, 








Charging Barrows, Practical Photometry, 
Coal and _ By William Joseph Dibdin. 
Coke Wagons, a 

Steel Wheelbarrows. | Price, - - - - $3.00. 


All Specially Adapted for Use = 
in Gas Works. FOR SALE BY 


a ee A. M. CALLENDER & CO., 


THE AKRON GULTIVATOR 00. | No, 42 Pine Street, New York City. 


=—" AKrTron, ©). Practical EXandadbook on 


si — GAS ENGINES, 


7 With Instructions for Care 
Chollar’s System of Gas Purification, and Working of 
THE PURIFIED GAS REVIVES THE FOULED OXUDE. 


























the Same, 
By G. LIECKFELD, C.E. 


Translated with Permission of the Author, 
By GEO, M. RICHMOND, M.E. 











—_  _ 


Price, $1. For Sale by 
—— FOR SALE BY —— A. M. CALLENDER & CO., 
A.M. CALLENDER & CO., 42 Pine Street, New York City. | ~No. 42 Pine Street, New York City. 


COAL TAR AND AMMONIA. 


THIRD AND ENLARGED EDITION. 


Eh 
GEORGE LUNGE, PH.D. 


: Price, $15. For Sale by 
A. M. CALLENDER & CO., - - 42 Pine Street, New-York. City. 


THE GAS ENGINEERS’ POCKET-BOOK, Sonfrneisvten tte. 00 sfemcranda rote 


the Manufacture, Distribution and Use of Coal Gas, and the Construction of Gas Works. PRICE, $3.60. 
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“JUST A TWIST OF THE WRIST 
AND YOUR LIGHT IS BRIGHT.” 


meme oar car tee wrncsee, «0B AL Ball? QP 


A COMBINED GAS CHECK AND SPREADER. 





The Ball Check controls, breaks up and spreads 
the gas at its initial pressure. By a twist to the right 
or left that **just right’ point is instantly ob- 
tained for the highest efficiency. Nothing about it 
to clog up. Fits any of the ordinary mantle U.S Patent allowed. 











burners, makes old burners good as new, and will Patents pending in England, 

light up to full efficiency mantles of any size from France, 

2to6inches. No spreader required in the cap of Germany, 

burner. Just a plain mesh. The Ball spreads the Canada, 

gas aS it enters the mixing tube, making a more Spain, 

thorough mixture with the air. No more long, un= Italy, 

sightly mixing tubes are necessary. The Ball Russia, 

Check Bunsen tube is only 114 inches long. Any Portugal, 

candle power up to 200 is obtainable with the Ball Belgium, 

Check System. It is only a question of length of Japan, 

mantle. The range of control and adjustment of Brazil, 

the Ball Check is so complete and perfect that any Austria, 

old burner will do with this combined check and Cuba, 
; The Australias. 











spreader. 
<“'Phe Ball does it all.” 


Any Gas—Any Burner—Any Pressure. 


BALL CHECK LICHT COMPANY, 


16 AND i8 PARK PLACE, NEW YORK CITY. 


THE GAS ENGINEER’S POCKET-BOOK, 


By HENRY O'CONNOR, 


Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and 
the Construction of Gas Works. 











PRICE, $3.50. 





FOR SALE BY 


A. M. CALLENDER & CO., ~ No. 42 Pine Street, New York City. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 


WITH A VERY FULL COLLECTION OF TABLES OF HEATS OF COMBUSTION OF FUELS, SOLID, 
LIQUID AND GASEOUS.” 
TO WHICH IS ALSO APPENDED 


7HE REPORT OF THE COMMITTEE ON BOILER TESTS OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS, 
DECEMBER (1897); TABLES OF CONSTANTS USED. 


By HERMAN POOLE, F.C-S. 
Second Edition. Frice $3. EFor Sale by 


A. M. CALLENDER & CO. - - No. 42 Pine Street, New York City. 
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6 SIZES 


STEWARD BURNERS. spss 


Made with a check to consume rated amounts accurately. 


SIZES, m Ib, 2, 3, 4) 5, 6 feet. - = = 


THE D. M. STEWARD MFG. CO., 


NEW YORK: 


107 Chambers Street. 


CHICAGO : FA 
57 Washington Street. 


PRESSURES, = jos io» fo» 09 io 


(ESTABLISHED 
| 1876 


CTORY AND GENERAL OFFICE: 
Chattanooga, Tenn. 








Meet the Electric Light 
Company on their 


Own Ground. 


The consumer doesn’t care 
what kind of light he uses. His 
interest is limited to getting the 
best light for the least money. 


THE LUMO GAS ARCS 


are now enabling the gas com- 
panies to compete successfully 
with the electric light com- 
panies, and are replacing thou- 
sands of electric arcs. 

They give the same dazzling 
incandescence ; are far more at- 
tractive in appearance; cost less 
to operate, and, better than all, 
the price is right. We will send 
a sample lamp on 30 days’ trial 
to any gas company. 

Find out why we call it 


“THE SCIENTIFIC BURNER.” 


SEND FOR FULL PARTICULARS. 


ACORN BRASS MFG. C0., 


55 N, Green St., Chicago, Ills. 


| The Gas Engineer's 
. Laboratory Handbook, 


by JOHN HORNBY, F.LC. 





IN THE MARKET. 


WE PURCHASE: 


Gas properties, 

Electric light properties. 
Street railway properties. 
Also desirable franchises. 


W. R. FABEN CONSTRUCTION CO., 
317 St. Claire Street, Toledo, O. 


GAS BURNERS, 


To burn a given amount at a stated pressure, made to order. 
Samples furnished. Also, small oil and air valves, slow-feed 
valves for high pressure, and small brasswork in general. 


Drip Pumps, Service Cleaners, Gasfitters’ 
Proving Pumps and Meroury Gauges. . 


Oo. GEFPRORER é& BON, 
248 North Sth Street, Philadelphia, Pa. 











The Gas Engineer’s | 
Pocket-Book, 


By HENRY O’CONNOR. 








Comprising Tables, Notes and Memoranda relating to the 
Manufacture, Distribution and Use of Coal Gas, 
and the Construction of Gas Works. 








PRICE, $3.60. 








For Sale by 
A, M. CALLENDER & CO., 42 Pine Street, New York City. 








Price, $2.50. 








The DETROIT 


Force Draft 


ARC GAS LAMP. 


Durability, 
Efficiency, 
Simplicity, 
Economy. 


Perfect Combustion. 
No Chimneys to Break. 
No Matches Necessary. 
Consumes Less Gas. 

A Handsome Fixture. 
Always in Order. 


Our lamp gives 25 per cent. 207° 
light with 20 per cent. less 
gas than any Arc Gas Lamp now 
on the market. 


TO LIGHT CONSUMPTION 
WHAT THE GAS ee 
IS TO FUEL. : : 


SAMPLE ORDERS 5 
Solicited. 


Manufactured by 


The Detroit Arc Gas Light Co., 








For Sale by 
A. M. CALLENDER & CO., 42 Pine Street, New York City. | 


67 to 71 Michigan Avenue, 
DETROIT, MICH. 








PRACTICAL HANDBOOK ON GAS ENGINES, 


WITH INSTRUCTIONS FOR CARE 
AND WORKING OF THE SAME, 


By G. LIECKFELD, C.E. Translated with Permission of the Author, by GEO. M. RICHMOND, ME. Price, $1.00. 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 








re 
ss 
WwW 





Dec. 15, 1902. 











Of Uniform Excellence and Greatest 
Candle Power. 
BEWARE OF IMITATIONS. 


WILLIAM M. CRANE CoO., 
1131-1133 Broadway, New York, 


SOLE AGENTS FOR UNITED STATES. 
Have you seen Bray’s new ‘‘LUTA’’ burner for acetylene gas ? 


























COAL HANDLING MACHINERY. 
rm Conve or nog — rae 
A> Highest award of J! oer ae sabét 


We have had 30 years’ experiegice in minimizing the cost of handline 
materials. For further information, address 
‘ 


C. W. HUNT CO., 
West New Brighton, Staten Island, N. Y. 


NEW YORK OFFICE, 45 BROADWAY. 





PITTSBURG OFFICE, 515 PENN AVENUE. 


Muelr Sweat hi Mee omens 


B—694—K. 


A DECREASE in the cost of production means an increase in the profits. 
Mueller Sweated Joint Meter Connections ave Machine 

Formed. They decrease the cost of production by dispensing with skilled labor. 
Furnished complete and ready to attach. 








MADE ONLY BY 


HZ. MUEBLAUIUER MFG. CoO 


DECATUR, ILUs., U. BS. A. 











Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S. A. 
Double and Single Gate Valves, %” to 72”, 


—FoR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 





HOT GAS VALVES A SPECIALTY. 








Send for Catalogue. 


- » | Revolution 
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“THE MINER” 


Globe 


Street and Boulevard 
Lamps. 


Cheapest and Best. 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av.,N.Y. 

















THIS IS THE 


HUMPHREY 


GAS ARG LIGHT, 


The 
Best 
Light in 

. the 
World 


FOR LIGHTING 


Stores, 
Churches, 
Halls orany 
large indoor 
areas. 


Guaranteed 


to givea 
greater 
volume of 
light, 
better 
diffused 
and 
steadier 
than an 
electric arc. 





A 
Complete 


in Gas 
Lighting. 





A sample 
lamp sent 
on 30 days’ 
trial to any 


This lamp is thoroughly protected with both mechanical and 
Design Patents. Imitation of this Design and 
Construction will be prosecuted. 


Manufactured by the 


General Gas Light Go., 
KALAMAZOO, MICH. 








<—" — et 
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FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN SYSTEM. 


RECUPERATIVE FURNAGES, WASHERS, CONDENSERS, PURIFIERS, PURIFYING MACHINES, COKE CONVEYERS, ETC. 








SOLE UNITED STATES AGENT FOR 


ARROL-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making a White, Bright, Non-smoking Gas, 


CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 








Utti—tt~Q Minin: GAS WORKS... 





No. 118 Farwvell Avenue, - Milwaukee, Wis. 








THE ECONOMICAL 


Loud Construction Company, i 


GREENWOOD AVE. AND M. C. R. R., Engineers and Builders oi 
water and coal gas appar- 


) DETROIT, MICH. atuses and general gas 


7 works machinery. 
MANUFACTURERS AND CONSTRUCTORS 


OF GAS APPARATUS AND PLANTS. AMERICAN OFFICES: 
“269 Front Street, East Toronto, Ont. 


AMMONIA prec om 
IMMERSION CABLE ADDRESS : 
~WASHE RS. GASHOLDER TANKS AND 
A new design in which the gas passes/®AS WORKS MASONRY COMPLET! 


Plans prepared and Estimates furnished at short notice. 


under perforated plates and is washed in| — ,,,3:,P;, WHITTIER, 

ic ae geo water and ma Sulit) bch GEORGE R. ROWLAND 
sections, each section complete © draughtsman and Constructing Engines 
entire interior accessible for cleaning from |>mrings and Estimates : 


to specie: 
the outside. jason, ec 0b Broadway, t: Uity. 
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The Advertisement of the 


P. H. & F. M. ROOTS CO., Mfrs. of Gas Exhausters, Blowers, etc., 


Connersville, Ind., = - - = 109 Liberty Street, New York City, 


Occupies this Space Every Alternate Week. 


pannelly Iron Sponge and Governor Go, 


305 Broadway, New York City. 











TELEPHONE, 3033 Franklin. = > - CABLE ADDRESS, Governorco. 
GEO. G. RAMSDEIsL, General Manaser. S.F.BMAYWaAaRD, Treasurer. 
CONN ELI Y’Ss 
MANUFACTURERS OF DN 


CONNELLY 
Automatic and Balance Governors, 


Iron Sponge. 





ls Q | 
aS mt ApS Ye 
EASTERN AGENTS | || er 
» © 
A 8 


P. H. & F. M. ROOTS CoO., i | 
Exhausters and Exhauster Governors. — 





AGENTS FOR THE UNITED STATES, 


JONAS DRAKE & SON 


SYSTEM OF 


Inclined Retorts. 
ZIMMER SWINGING CONVEYORS, 


FOR HANDLING COAL OR COKE. 


SS] 
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x 
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Jones Jet Photometer. 








ui. “a 
Wii 7 Z 


GAS SPECIALTIES. “ AUTOMATIC ee 


MODEL OF 1900. 





CONSTRUCTORS OF CoAL GAS APPARATUS. 
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I EY-USK a= ] 
(CAS aa WATER bine =H) 


GENERAL SALES 1 _ BROADWAY, 








GEORGE soem Mangr. & Treas., E 
JOHN DONALDSON, Prest., satis Bide. Phila., Pa. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


MANUFACTURERS OF | 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 


GAS TAPPING MACHINES 


—FOR— 


Drilling and Tapping 
Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 
They are Strong and 
Compact. 


Size of Combination Drills 
and Taps % to 4-inch. 


Machines Sent to any Gas 
Cor Oe I erial for th 











Send for Circulars 


(60. Lie 


DAYTON. 0 


Hughes “GAS WORKS,” 


Their Construction and nian 
And the Manufacture and 
Distribution of Coal Gas. 


Originally written by SAM’L HUGHES, C.E. 
Rewritten and Much Enlarged by 


WM. RICHARDS, C.E. 


E:rghth Edition, Revised, with Notices of Recent Im- 
provements. 














Price, $1.65. 


A. M. CALLENDER & CO., 42 Pine St.. N. Y¥. Ory. 








Valuation of Gas, Rlectricity 
and Water Works 


FOR ASSESSMENT PURPOSES. 


SECOND EDITION. 


NEWBIGGING, M.inst.C.E., and WM. NEWBIGGIAG 
Assoc.M.inst.C.E. 


With an Appendix of Decided Cases. 


THOS. 





Price $2. For Sale by 


A. M. CALLENDER & CO., 
42 Pine Street, N, Y. City. 


WARREN FOUNDRY AND MACHINE C0. 


Established L836. Werks at Phillipsburgh, N. J- 


New York Office, 160 Broadway. 


Y CAST IRON WATER AND GAS PIPE, 


From THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, eto., etc, 


COMPANY, 


Temporarily 
during altera- 
tions and re- 
= ee 


STOPPERS SENT ON 
TRIAL. 


Any size gas 
main can be 
shut off in 30 
seconds. : : : 


Address: SAFETY GAS MAIN STOPPER CO., 108 £. 117th St., New York City. 
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MOST GAS COMPANIES DO SELL, «_ EVERY GAS COMPANY SHOULD SELL 


Humphrey Crescent: Instantaneous Water Heaters, 


A. LUSURY and NECESSITY. 


This is Our LIST PRICE 
No. 2 Heater. NICKEL PLATED, 
$35.00, 


including nickel plated shelf and brackets. 
We have many styles, which range in 
price from our No. 10, at $45.00, to our 
No. 8, at oniy $20.00. 
=~ =: 2 


Supplies hot It 
water for Has 
domestic use No 

as well as Equal 
for the bath. 


Ewery 
Eicater 
Guaranteed. 


=~ ss: 2 
SEND FOR 


CATALOGUE 
AND. PRICES. 


=> ss & 


fee ___ Will send heater on 60 days’ trial to any Gas Company.___ 


The = daira and Plating COMPANY, }setow"oze. 


Sasmael: U. s. A. 


Parson’s Steam Blower . 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER, 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to any responsible party for trial. No sale 
unless satisfactory. Manufactured by the WASeRrOn © STEAM BLOWER COMPANY. 





H. E. PARSON, Supt., 457 Putnam Ave., Brooklyn, N. Y. 
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(Copyrighted, 1894, by the AMERICAN METER CO.) 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863, 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 


SAN FRANCISCO. 








PUBLIC LIGHTING TABLE. 


JANUARY, 1903. 
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Sat. 
Sun. 
Mon. 


% 5.50 | 5.00 
5.40 6.10 || 5.00 
5.40 6.10 || 5.00 
Tue. 5.40 6.10 | 5.00 
Wee, 5.40nm! 6.10 || 500 
I'hu. |29} 5.40 6.10 || 5.05 
Fri. (30| 5.40 6.10 5.05 
Sat. (31) 5.40 | 6.10 5.05 


, ‘|wable No. 2. 
Py Table No. 1. | NEW YORK 
i FOLLOWING TIE ‘ITY. 
S MOON. ALL NIGHT 
& LIGHTING. 
P= | F Light. stings Light. 9 
P.M. | A.M. 
Thu. | 1| 5.10pm) 6.20 am} 4,30 | 6.30 
Fri. | 2/ 5.10 | 6.20 || 4.30 | 6.30 
Sat. | 3} 8.30 | 6.20 | 4.30 | 6.30 
Sun. | 4] 9.30 | 6.20 | 4.30 | 6.30 
Mon. | 5/10.30 6.20 || 4.30 | 6.30 
Tue. | 6/11.40 FQ) 6.20 4.30 | 6.30 
Wed. | 7/|12.40 am| 6.20 || 4.30 | 6.30 
Thu. | 8} 1.50 6.20 | 4.40 | 6.30 
Fri. | 9} 2.50 6.20 | 4.40 | 6.30 
Sat. |10| 4.00 6.20 | 4.40 | 6.30 
Sun. |11] 5.00 | 6.20 || 4.40 | 6.30 
Mon. |!12|NoL. |NoL. || 4.40/| 6.30 
Tue. |13|No lL. emu|No L. 4.40 | 6.30 
Wed. |14|NoL. |Nol. || 4.40} 6.30 
Thu. |15| 5.30 pm| 8.50 pm) 4.50 | 6.2 
Fri. |16} 5.30 10.00 4.50 | 6.2 
Sat. |17]| 5.30 11.10 4.50 2 
Sun, {18} 5.30 12.10 Am|| 4.50 | 6.2 
Mon. |19| 5.30 1.10 4.50 | 6.2 
Tue. |20} 5.30 La} 2.10 4.50 2 
Wed. |21| 5.30 3.10 4.50 3 
Thu. 5.30 4.10 | 5.00 2 
Fri. 5.30 5.00 || 5.00 | 6.2 
pe 
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TOTAL HOURS LIGHTING 
DURING 1903. 











By Table No. 1. By Table No. 2. 

Hrs.Min. Iirs.Min. 
January .... 245.00 | January. ...423.20 
February. ..192.00 | February. ..355.25 
March. ...:201.00 | March... ..355.35 
April.... ...167.20 | April......298.50 
Pe 152.00 | May....... 264.50 
June ......131.00 | June...... 234.25 
7 a 0.5 on 140.40 | July....... 243.45 
August ... 156.20 | August ....280.25 
September ..171.20 | September. .321.15 
October ....198.20 | October .. ..374.30 
November.. 216.30 | November ..401.40 
December. .232.10 | December. .433.45 











Total, yr. .2203.40 | Total, yr...3987.45 
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NEW YORK, 33 Nassau Street. PHILADELPHIA, Broad and Arch Streets. CHICAGO, Foot of Orleans Street. BOSTON, 624 Tremont Bullding. 
CLEVELAND, 809 Cuyahoga Bullding. ST. LOUIS, 712 Roe Bullding. SAN FRANCISCO, 712 Polk Street. 


WELSBACH STREET LIGHTING COMPANY 


---» OF AMERICA .... 


cows. Welsbach System 
_— — Of Street Lighting, 








Which includes its specially DESIGNED AND PATENTED BURNER for 
STREET and PARK LIGHTING exclusively. 
Uniformly SUCCESSFUL in 150 Cities and Towns. : 
By means of the Welsbach System of street lighting the superiority seas Mase Sy P ng 
of GAS over electricity for street lighting has been fully demonstrated. r 


T MARKET STW 
3 Ba) 


POINTS OF MERIT: . 
Economical, 
It is ) Attractive, 
Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities, 
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Correspondence Solicited from Gas Companies and Others 
Interested in Municipal and. Outside Lighting. 








The cut tells the story—but not all of it. Get one lamp and light it— 
then the tale’s told from beginning to end. For one Welsbach Gas Arc 
Lamp is a better salesman than 20 pages of advertising. 


Here’s what it would show if you give it a chance to prove its worth: 

1. A mechanical construction and finish that insures the greatest dur- 
ability. 

. The renewal of mantles and the cleaning of globes without re- 
moval of globe. : 

. The greatest amount of candle power with least consumption of 
gas. 

. A by-pass cock so constructed as to permit all or only one mantle 
burning at a time. 


. A pilot light that consumes but 1 foot of gas in 24 hours. Costs 
1o Of accent a day. 


Give it a Ghance to Tell its Own Story and it 
Won't Disappoint. ° 


Let us send you one.lamp—doesn’t cost a fortune—and it will answer 
every question you put to it; make good on every test given it. You 
know the only proof of the pudding? What’s the use in a fellow telling 
you it tastes good? Taste it yourself, then you know. 


May we Send you ONE Lamp? 


WELSBACH COMPANY, 


GLOUCESTER, N. J., and CHICAGO, ILL. 
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THe STANDARD DousLe SuPERHEATER 


Lowe Water Gas AppPaARATUS. 





ae 





The capacity of apparatus installed, if operated continuously, is 
Sufficient to make more than the entire amount of artificial 
gas annually sold in the United States. 








The United as Improvement. Company, 


Broad and Arch Streets, Philadelphia. 
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Established 1858. Incorporated 1890. 


Cuas. E. Gregory, Ly ath thy V.-Prest. & Treas, 
D. ABERNETBY, Sec 


J.H.Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


2=6a—_—— 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


26a ____ 


Ground Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 


26a 








SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 


A. H. Gorm, E. L. Rice, 


President, 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 


Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 


H. A. ote 
Vice-President. 





Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
FIRE BRICK .. 
RETORT SETTINGS 


Water Gas Cupola Linings, Fire Clay, Etc. 


Proprietors for the U. 8., Coze System of 
Inclined Benches. 
Estimates Furnished on A 
Style of 


Also for eect « = and Full and Half-De 
or tye Le either or Co 


Manufacturers of § 


ion for Most Successful 


——* 
ke 


srao10 a gS Building, St. LOUIS, Mo. 





CY¥ROS BORGCNELE CO. 
23° ST ABOU PACE PUMA JA GEA 


FIRE BRICK 
CLAY RETORTS 














AdwntiVeber Saw, 


Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. J. 
Main Offices, Park Row Bldg., New York, 


Modern Recuperative 
Furnaces. 


Standard Fire Brick and Gas Retorts. 


AGENTS FOR 


GRAHAM, MORTON & CO., 


LEEDS, ENCLAND, 
INCLINED RETORT SYSTEM. 











Designers and Builders of 
meee of Perforated 
...Radial Blocks... 


AGENCIES. 


RBERT B. HAM, 80 Water Street, Boston, Mas 
OAKER ENGINE AND MACHINE CO., 114.N. 34 st, *Phila., Pa. 
JOHN T. WHEELER, 933-934 Monadnock Bidg., Chicago, ‘Ills. 








ISAAC C. BAXTER, President. 


Works, 
LOCKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., CO., 


PETER YOUNG, Sec’y and Treas. 


Address all communications to 
JAMES GARDNER, JR., CO., Box 277 
JOHNSTOWN, PA. 


BSuccessor to WiIitLIAM GARDNMEH & Som, 


Fire Glay Goods for Gas Works. 

















(ESTABLISHED 1856.) 
R EXCELSIOR FIRE BRICK & CLAY S 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 

A Cement, of t a for patchi: 
mouthpi all bench- — ork Joints Ring oy So] 

xed ready for use. 
Economic id oppotas in its work. Pally warranted to stick. 

Price List;J.0.b. Galesburg, IUs., or Buffalo, N. ¥. 
1 .“ 7 ty oe 

C.L.G ULD, Galesburg, Ills. 
For orders East o of cpatale. N.Y., or Putebarg, Pa.. freight 


HENRY MAURER & SON, 
ETORT WORK 
Clay Gas Retorts, 

GEROULD'S IMPROVED RETORT CEMENT 


Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 
We have Greatly Improved our Recuperators. Coal e¢ 








Coke can be used as Fuel in Furnaces, 


Tuo. J. Syrru, Prest. J. A. Taytor. Sec. 
A. Lams, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT, BALTIMORE, MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT 


Our Improved Half and Full Dept! 
Benches have been Adopted by 
Many Gas Companies. 


iv 
WALDO BROS., 102 MILE 8T., BOSTON, MASS. 


Sole Agents for New England States. 














JOHN DELL, 
President and General. Manager. 


MISSOURI FIRE BRICK CO, 


ESTABLISHED 
1882. 


Gas Retorts, Bench Settings, Fire Brick, Gupola Linings,. Etc. 


= aes the Exclusive Agents for the paseehant Putees Beaches, Constructed with Half or a 
rran: 
nch. 


th Furnqces, to Burn either Coal or Co 
Mitohell 2 is the Original Coal Firing 


Retorts. 
YOUR CORRESPONDENCE 


ed for Front or Rear Clinkering. The 


1S RESPECTFULLY SOLICITED. 


€ also Hrect Plain Benches with One to Six 


City Office: 
411 .Olivg Street, 
Continental Bank, 


ss 


; 
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GHRISTOPHER GUNNINCHAM. 


PROPRIETOR, 





NOVELTY TEAM BOILER WORKS, 


BROOKLYN, N. WY. 





STORAGE TANKS FOR GAS WORKS, 
To Retain Fluid Material of Any Sort. 





PIPING IN AND AROUND GAS WORKS. 





Work Done for Several of the Largest Gas Companies 


America Stands as Reference. 








SCIENTIFIC BOOKS. 





ELECTRIC GAS LIGHTING. By H.S8. Norrie. 50 cents. 
GAS ANALYST’S MANUAL. By J. Abady. $6.50. 

COX’S GAS FLOW COMPUTER. $2.50. 

FIELD'S ANALYSIS, 1901. $5. 

HUGHES’ GAS WORKS. $1.65. 

POOLE ON FUELS. By Herman Poole. $3. 

8 POCKET-BOOK. By Henry O’Connor 


TECHNICAL GAS ANALYSIS. $3. 


GAS CONSUMER’S HANDYBOOK, by Wm. Richards. 20 
cents. 


PRACTICAL TREATISE ON HEAT. By Thomas Box. 2d 
edition, $5. 


ee eye we agg A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 


CHEMICAL TECHNOLOGY: Vol. 1., Fuel and Its Appli- 
cations, $5. Vol. II., Lighting, $4. 


IRONWORK: Practical Designing of Structural Ironwork. 
By H, Adams. $3.50. 


HEMPEL’S GAS ANALYSIS, $2.25. 


LRU bi FUEL FOR MECHANICAL AND or ee 
URPOSES, By E. A. Brayley Hodgetts. $2.50 


COAL: Its History and Use. By Prof. Thorpe. $3.50. 








| Pee ae HANDBOOK ON GAS ENGINES, by G. Lieck- 
eld. 3 


HEAT A MODE OF MOTION. By John Tyndall. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


me oe FOR GAS ENGINEERING STUDENTS. By D. 
Lee, 40 cents. 


$2.50. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold, $2. 


A TREATISE ON THE COMPARATIVE COMMERCIAL 
VALUES OF GAS COALS AND CANNELS. By D. A. 
Graham. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 
HANDBOOK FOR MECHANICAL ENGINEERS, By H. 
Adams, $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5 


GAS ree ye oh LABORATORY HANDBOOK. By Jno. 
Hornby. $2.50. 


GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
50 cents. 


PRACTICAL PLUMBING. By P. J. Davies. $3. 
AMERICAN PLUMBING. By Alfred Revill. $2. 


CEMENT ; A Manual of Lime and oH their Treatment 
and Use in Construction. By A. H. Heath. $2.50. 





A Comes BETWEEN THE ENGLISH AND 
RENCH METHODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL CAS. $1.60. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with 
Electric Lighting. By A. Palaz, Se. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 

ae TRANSMISSION OF ENERGY. By G. Kapp. 


ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie. 
son. $2.50. 


~ Application 
$4. 


DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTI — ay > phe FOR AMATEURS. By E. 
Hospitalier, $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO. 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, me eee Sources and Applications. 
John T. Sprague. $6. cad 





The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 


desired, upon receipt of order. 
buoks sent C.0.D. 


All remittances should be made by check, draft, or post office money order. 


No 


A. M. CALLENDER & CO., 42iPINE ST., NEW YORK. 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK. PHILADELPHIA, BALTIMORE AND NORFOLK 


BERWIND-WHITE COAL MINING COMPANY'S 
Qecean Westmoreland Gas Coal. 


Offices: STRIGTLY High Grade 
¢ Carefully Prepared. 


For Gas Making or 
Heavy Steaming. 
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Washington Building, New York. 
Betz Building, Philddelphia. 


A. ©. M. AZOY, General Agent, 1 Broadway, New York. 


YOPYPIPIPPATTTITTP PR TTTTTIT PRET TTT TTT INT TPP TIT TITTIIIT? 
Jeffrey Elevating-Conveying Machinery 








Purifier 
Trays. 


{We make the strongest Ce eee 
and cheapest Trays now on 

the market. Bolted and 

Church’s Patent Trays, for | 


lime or iron sponge. Write Jeffrey Detachable Chain. 


for booklet. | New CHAIN CATALOGUE NOW READY. SEND FOR COPY. | a 
3 
= 
3 








John Cabot, Shaking Screens, Dump Cars, _ 
553-557 West Thirty-third St., Power Transmission Ma- | 
NEW YORK CITY. chinery, Chains, Elevator 





Buckets, Sprocket Wheels,| 
Crushers, Screens, Cable| Ss 


Bristol’s Reeording ag i Spiral Convey= 


PRESSURE ADDRESS ‘ id : _. is ry — eS | 
GAUGE. THE JEFFREY MFG. COMPANY,, = =§ “™ | 
For continuous re. COLUMBUS, OHIO, U. S. A. 
cords of NEW YORK : : : CHICAGO : : : DENVER. 


CTteneee™ 74MM AMMUUUASAAAAAAUULLAALSAAAA4UULLAG 46 J46 ULLLLL4AA4ddddl 


accurate in ‘operation 
and low in price. 


forsee, The Gas Engineer’s Laboratory Handbook, 
THE BRISTOL O0., By JOHN HORNBY, F.1.C. _ Price, $3.50, 


Waterbury, Conn. Orders may be sent to 


Suver i 9 Parte Exposition. | A. M. CALLENDER & CO., 42 Pine St., N, \. 








Coal and Coke Crushers. 
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KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 





Columbus, Ind. 
Correspondence Solicited. 


Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 














Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 
without mental effort. No calculations needed. 
Saves time, money and mistakes. 








Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by 


A.M. Callender & Co., 42 Pine St., N. Y. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
, By HERMAN POOLE, F.C.S. 











——$——<— 


Second Edition. Price, $3. For Sale by 


A.M. CALLENDER & CO., 42 Pine Sr., N.Y. Crry. 


BINDER for the JOURNAL. 














Price, $1.00. 


—_— 


A. M. CALLENDER & CO., 42 Pine Street, N.Y. 








Epauvunp H. McCutiovan, 
President. 


Henry WHARTON, 
Assistant Secretary. 


Cuas. F. GopsHALL, 
Treasurer, 


H. C. ADAMs, 
Secretary. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


“Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 


POoiInTs OF SHBIFP MENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 








Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 





THE LINK-BELT MACHINERY CoO., 
ENGINEERS, FOUNDERS, MACHINISTS, 
Chicago; U. S. A. 


Tilting Coal and Coke Cars, Breaker Rolls, 
Power Transmitting Machinery. 


LINK BELT ELEVATING & CONVEYING 
Ri 


Machinery designed and erected to suit 
existing conditicns and available space. 


Special Catalogue No. 31 Sent upon Application. 
—————=— 
PHILADELPHIA, LINK-BELT ENGINEERING CO. 


THE SUN OIL Co. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 
‘Toledo, O., and Pittsburehn, Pa. 





MACHINERY for HANDLING 
COAL, COKE, OXIDE, ETC 





* Link-Belt” Breaker- 

















With Instructions 


PRACTICAL HANDBOOK ON 


GAS EHNGINES, 


for Care and Working of the Same. 


By G. LInBCHRFELD, C.EB. 


Translated with Permission ofthe Author, by GEO. M. RIicHnMonyD, M.w. 


m_———_PRICE, $1.00. 


A. M. CALLENDER & CO., 42 Pine Street, New York City. 
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DAVIS & FARNUM MFG. CO.. 


WALTHAM, MASS. 


Principal Office & Works, Waltham, Mass. 


Boston Office, R'm 18, Vulcan Bldg., 8 Oliver $i, 





Single, Double and Triple-Lift Gasholders of any Capacity. 


Tubular, 





Pipe and Sinuous Friction Condensers of all Sizes. 





’ Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 





Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work anc 
Special Castings of all Descriptions. 








BAXTER & YOUNG, 
CONTRACTING AND CONSULTING 
GAS ENGINEERS. 


Examination and Values Ascertained of 
Artificial and Natural Gas Properties. © 


COMPLETE GAS WORKS ERECTED: 


Artificial and Natural Gas 
Mains Furnished and Laid. 


GAS PROPERTIES PURCHASED, ’ 


: > Saw 
OFFICE : WAYNE COUNTY BANK BUILDING, 


Rooms 201 & 202. DETROIT, MICH. 


A. E. BOARDMAN, C. E., 
Consulting and Contracting Engineer. 


Particular attention given to Gas, Water and Electric 
Plants. Long and successful experience 
with the problem and practice of 


Filtration for Public Water Supply. 


BREVARD, N. C. 


Geo, Shepard Page’s Sons, 
GAS MAGHINERY. 


Correspondence Solicited. 





180 Fulton Street, New York City. 


JAMES T. LYNN, 


.GAS ENGINEER 


CONTRACTOR, 
Wayne Bank Building, - DETROIT 


“GAS PROPERTIES PURCHASED 


a 
—— 


DAVID LEAVITT HOUGH, 
Consulting Engineer 


CONTRACTOR, 











PARK ROW BUILDING, N. Y. 








KERR MURRAY MANUFACTURING CO. 


FoRT WAYNE, 


latest Nesign Rotary Fxhauster, —— 


—— With futomatic Governor, 
Single or Double-Lift Gasholders, 


WITH OR WITHOUT STEEL TANKS. 
Storage Oil Tanks, Condensers and Scrubbers. 


Purifying Boxes, with Cover-lifting Apparatus, Genter Seal or Valve System Connections and Oxide Elevator. 
REVERSIBLE WOOD PURIFYING AND SCRUBBING TRAYS. 


Mouthpieces, Standpipes, Etc; in Fact, All Classes of Ironwork for Benches. 
DOUBLE GATE ALL: IRON: GAS VALVES, 3 TO 36 INCHES DIAMETER. 
“ALL SIZES OF STREET SPECIAL CASTINCS. 


KEIN DD. 





5: 
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BARTLETT, HAYWARD&CO. | 


BAL TIMORESE, MD. 


Triple, Double and Singie-Lift Gasholders. 3! 
fron Holder ‘Tanks, 











CONDENSERS. a 





~ 


ROOF FRAMES. 



































= | ' Scrubbers, 3 | 
Girders. De , Bench Castings. 
BEAMS | Z OIL STORAGE TANKS. 
PURIFIERS. & i \ ——3 55 a5 aS - | Boilers. 





PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmenial Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 





The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOSi SUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


QUINTARD IRON WORKS; “een MTR, LGOON, In 
N. F. PALMER. HUMPHREYS & GLAsSGow. 


Foot of 12th St. & East River, New York, | 











BANK OF COMMERCE BLDC., 38 VICTORIA STREET, 
oats ag 31 Nassau Street, i London S.W., 
| New York. Engiand. 
GAS APPARATUS. 


Complete Works Erected. | CONSULTING GAS AND ELECTRIC LICHT ENGINEERS. 
PROPERTIES PURCHASED. 


COMPLETE EXAMINATIONS MADE. 








FREDERICK W. FLOYD, Engineer. 
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R. D. WOOD & CO,, 


400 CHESTNUT 94 teil PHILADELPHIA. 


CTURERS OF 


Cast Iron Pi pe. 


HEAVY LOAM CASTIN bn 4 


Dunham Specials, 
Hydraulic Work, 


LAMP POSTS, VALVES, ETC., 
Gas Power Plants with Producers. $ 





BUILDERS OF 


Gasholders. 


Single, Double and Triple Lifts, with or without Metal Tanks, 


PURIFIERS, CONDENSERS, 
SCRUBBERS, BENCH WORK. 


Cutler’s Patent Freezing Preventer for 
Holder Cups. 














ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 waa ch New Fork Gity. —orFicts- Bridge & Ogden Sts., Newark, N. J. 








The Continental Iron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F, ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 





_ BUILDERS OF 


Gas ExXtolders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 








ILLUMINATING GAS! 


and Henry 


Plans and Estimates Furnished. 


BURDETT LOOMIS, 


FUEL GAS! 


THE LOOMIS PROCESS. 


Now in successful operation at Works of John Russell Cuttlery Co., Turner’s Falls, Mass., 
n’s Son’s Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 


The Gas Engineer’s 
Laboratory Handbook, 


By JOHN HORNBY, 'F.1.C. 





Price, $2.50. 





= Hartford, Conn. A. M. CALLENDEN & ©0., 42 Pine 8t., N.Y. (1). 
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THE STACEY MANUFACTURING CO, 


CONTRACTORS FOR THE ERECTION OF COMPLETE WORKS. 
GAS WORKS APPARATUS. 


GASHOLDERS. 


THE STANDARD DOUBLE SUPERHEATER _ 
LOWE WATER GAS APPARATUS. 








OFFICES: 


No. 239 Mill Street, CINCINNATI, OHIO. ‘Phone, West 690. 


eee __ PLANS, SPECIFICATIONS AND STIMA CHEERFULLY FURNISHED. 














RITER=-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 








WM. HENRY WHITE, 


No. 62 Wall Street, - - - New Yor=E City. 


ONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companie = Sane ating extendin a Pa: oving their Plants respectfully invited. 
and ioe iates Fu 7 








1902 DIRECTORY 1902 


OF AMERICAN GAS COMPANIES. 


Pricea, = = = = = - - $5.00. | 


A. M. CALLENDER & CO. - - No. 42 Pine Street, New York. 
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LAUREL IRON WORKS. 


Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 





Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


LOGAN IRON WORKS, 
Brooklyn, N. Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 














BENCHES,. SCRUBBERS, 
CONDENSERS, | 

PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


C: W. BLODGET’S 
HOT GAS SCRUBBER. 


from the Union Gas Light Company, of East New York. The contract was completed andthe | 
Holder was in actual use in 90 days from receipt of order. Capacity of Holder, 500,000 Cu.Ft 


‘The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iror Works 
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PRACTICAL PHOTOMETRY, 


A GUIDE TO THE STUDY OF THE MEASUREMENT OF LIGHT. 
By WIiILLIAM JOSEPH DIBDIN. 
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With Numerous Illustrations. Price, $3,00, 





A. M. CALLENDER & CO., 42 Pine Street, New York City. 
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D. McDONALD & CO., 


MANUFACTURERS OF 


WeT AND DRY METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 














The amount of gas delivered for 
the coin can be instantly and 
positively changed without_tre- 
moving the meter or replacing 


The gas registered agrees abso- 
lutely with the amount pur 


chased by the coin. 
any parts. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 70,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


561 West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, | 34 & 36 West Monroe Street, 
NEW YORK. ALBANY, N. Y. CHICACO. - 


- THE GONNERSVILLE | BLOWER GO., 


MANUFACTURER OF 











ROTARY POSITIVE PRESSURE GAS EXHAUSTERS, BLOWERS AND inion 





eS 


ORIZONTAL OR VERTICAL, IN CAPACITY RANGING FROM 9,000 to 1,800,000 CU. FEET DISPLACEMENT PER HOUR. 
CONNERSVILLE BLOWER C0., Connersville, Ind. “ EASTERN SALES OFFICE: 95-97 Liberty St., New York City. 
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"NATHANIEL TUFTS MOETER C0. 


ESTABLISHED 8 ME ED FOR R D STREE ET, Bo STON, MA SS, 


Consumers’ Dry Gas Meters. 
Station Meters of Any Capacity. 


PREPAYMENT GAS METERS. 
MARYLAND METER CO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 88 to 92 Jackson Boulevard. 

















CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 





SPHCIAL ATTENTION GIivbtn TO ALIGI REPAIR WORE. 
: a 


“Have you Seen our Complaint Meter?” 


imeem You Wim 


Just now, as the freight 
traffic is so congested it is 
no longer safe to count ona 
prompt delivery, then send * 
us your orders for immedi- 
ate attention, and we will 
fulfill your happiest antici- 
pations. 


KEYSTONE METER CO., 


RovvEeRseFoRnD, PTA. 


FIELD’S ANALYSIS 


_ E'or the Wear 1901. 


An Analysis of the Principal Gas Undertakings in England, Scotland and Ireland. Being the 33d Year «! 
Publication. Compiled and Arranged by 


JOHN WW. EIELD, 


Secretary and General Manager of The Gas Light and Coke Secksiar: Londor. 


Price $5. For Sale by 
A. M. CALLENDER & CO., - No. 42 Pine Street, N. Y. City 
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AMERICAN METER COMPANY, 


: NEW YORK, PHILADELPHIA, SAN FRANCISCO. 


PREPAYMENT JETER. 


“A THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 
s+ READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 


HELME & McILHENNY, 


Mstablished 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 





























MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, kite, 


aa—__METERS REPAIRED. 


PREPAYMENT GAS a 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL ‘and ARTIFICIAL GAS. 


Special ~Attention given to Repairing METERS of all Makes. 























FACTORY AT ERIE, PA. 








FOR SALE, WASH GAS ENGINE 


Fifty-horse power, 3-cylinder, latest type. Made by the 
National Meter Company. Engine can .be run either on gas or 
casoline. In use less than a year and as good as new. A desir- 
ible engine where natural gas is abundant and close regulation is 
hot expected. For further particulars address 


BUHL STAMPING CO., Detroit, Mich. 
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‘JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 
Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 


559 West 47th Street, New York, 34 West Mo e Street, Chicago, 
Occupien this Space Every Alternate Week. 
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THE I GAS 
CONSTRUCTION Co. 


SAN FRANCISCO, 137 Montgomery's, amp works, FORT WAYNE, IND. 











GAS PURIFIGATION 


BY MEANS OF 


THE CHOLLAR SYSTEM 


AND OUR 
DUPLEX REVERSING VALVE AND PURIFIERS. 


sep Smaller Space. : : : : : Less Cost Longer Runs. 











Sole Manufacturers of 


THE C. R. FABEN, JR., PATENT 
PURIFIER TRAYS. 
FOR PURIFIERS OF ANY DESIGN. 
ECUNOMICAL. DURABLE. EFFICIENT. NOVEL. 














BUILDERS OF THE MOST IMPROVED 


*COAL and WATER GAS APPARATUS. 





